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THE BASICS OF PRESSURE SOLUTION AND STYLOLITE 
FORMATION: EXPERIMENTS, MODELING, AND THEORY 

2 . Aharonov, E.l, Katsman, R.l and Karcz, Z 
76100 , 1. Weizmann Institute of Science, Dept of ESER, Rehovot 

. U.S.A 2,ז. Exxon Mobile Research and Engineering, Annandale, N 

Pressure solution is considered the most important ducti1e deformation 
mechanism changing the Earths upper crust, but despite decades of research remains 
poorly understood. It operates at contacts between grains, dissolving rock mass in the 
highly stressed regions, followed by reprecipitation of the dissolved matter in lower 
stress regions, away from grain contacts. Although operating at the grain scale, 
pressure solution contro1s very basic large-scale processes such as strength and 
hea1ing of faults, compaction of sedimentary basins, and storage and flow of oi1 and 
water in the crust. 

In this talk 1 will provide a visual perspective on how pressure solution 
operates on a grain-scale, and show that, in at least some cases, the system reaches a 
dynamic steady-state during pressure solution, though the grain contact 
continuously changes. our 3D images are the result of experiments investigating a 
sing1e-crystal halite indenter undergoing pressure solution, and provide the lst 3D 
imaging of a crystal undergoing pressure solution. Complementary to our growing 
understanding of the grain-scale process, 1 present numerical modeling of the large­
scale consequences of pressure solution: namely investigating the evolution of 
loca1ized pressure solution searns (stylo1ites) and diffuse pressure solution. 
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LANDSLIDES IN VIBRA TING SAND-BOX: WHAT CONTROLS 

TYPES OF SLOPE-FAILURE AND FREQUENCY MAGNITUDE 

RELATIONS? 

Aharonov, E. 1 and Katz, 0.2 

1. Weizmann Institute ofScience, Dept ofESER, Rehovot, 76100 
2. Geological Survey ofIsrael, 30 Malkhe Israel St., Jerusalem, 95501 

cant natural hazard, their physics is not welI וfAlthough landslides are a worldwide signi 
understood. This study focuses on aspects oflandslide failure mechanisms and controls on their 

lled with wet וfdslides were induced in a vibrating box ןequency-magnitude relations. Lal :& 
sand, silnulating natural sIope failure. The questions addressed in this כ(practically cohesive 

what controls :&equency כstudy were (a) what controls the type of slope-failure and (b 
. magnitude relations oflandslides 

e verticaI and horizontaI directions. T,vo ןAccelerations were applied sepal·ately in tI 
-development of a slope כultaneously occur during shaking: (a ןןprocesses were observed to Sil 

development of כg tI1at encolnpass the whole box, and (b ןg SIUl11pil ןparallel failure-plane, causil 
a set of tensile cracks non11al to tI1e sIope, tl1at dissect the whole slope into :&agments. It 

cal1t pl·ocess of tl1ese two processes controls the type of slope וfappears that the more signi 
, failure, as well as the final size-distributiol1 oflandslides. Under applied horizontal acceleration 

a slope-parallel failure plane develops rapidly, and a box-sized slump always occurs. In 
cant process is formation ofMode וfcontrast, under applied vertical acceleration, tlle lnore signi 
heterogeneity and promote block gt!1 ן :&actures vertical to the sIope. The :&actures cause stren 

ese experilnents show a power-law size distribution ןsliding as the slope failure mechanisln. TI 
. ofblocks controIled by the :&acture distribution 

We argue that the above two processes also control the size distribution of natural 
: landslides inventories. our hypothesis is that natural slides may be divided into two groups 

large and small. The processes controlling their formation are different, where each size is 
: controlled by one ofthe mechanisl11S observed in our expemnents 

1. The slnaller natural Iandslides occur as slumps within unconsolidated sediments 
typicaI of the upper few meters close to the surface. They fail by a process equivalent to the 
whole box slumps observed in our experilnents and show a characteristic size, which is the 
largest possible in the system. The size of these slumps is determined by the dependence 

. and area כbetween failure depth (constrained to be tlle deptll oftlle unconsolidated sediments 
11. In contrast to the 11omogel1eous upper layer, rock mass below the unconsolidated 

sedirnent is always heterogeneous due to :&actures, Iayers and bedding. This preexistil1g 
heterogeneity is the source of the power la\v decay observed for the large landslide portion in 
natural slide distributions. our 1110del rules out SOC dynamics as the dominant mechanisln 

. responsible for the power-Iaw decay in 11aturaI lal1dslides 
t a regression line וfFinally, in light ofthese insights, il111azal"d evaluation it is advised to 

dslide inventory only and consider the characteristic ןto the power law decay of the large Im 
. landslide separately 
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RECONSTRUCTION OF SUBSURFACE STRUCTURE BY 
MICROTREMOR MEASUREMENTS IN THE QRAYOT AREA 

,. Kalmanovich, M ;ו.... Aksinenko, T., Gorstein{-.,. M., ZaslavskXt.. Y 
,. EzerskYl M., Ataev, G., uan, I., Giller, u., lJerelman, N 

. Giller, V., Livshits, I. and Shvartsburg, A 
, Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod 

71100 

The appIicability of the horizontal-to-vertical (HjV) spectral ratio from 
microtremor method to soil structure surveys was examined and confirmed by 
different studies. The target area for the present study is the area of Qrayot and Haifa 
Bay shore, where 480 microtremor measurements were carried out. 

Theoretical transfer functions, calculated using SHAKE, were fitted to the 
spectral ratios at every measurement point, and soil column models were derived. 
For the model construction all available geological information was incorporated in 
the analysis. s..wave velocities for different layers were suppIied from the refraction 
survey. The dense grid of measurements helped to identify the different reflectors 
changing several times within the study area. They are the Top Judea Gr., Eocene 
chalk, Miocene Iimestone, Kurdane Iimestone-sandstone and Kurkar sandstone. For 
the majority of sites within the study area two reflectors simultaneously govem site 
response. Close to the coastIine three peaks from three reflectors are distinguished. 

A new interpretation different from the formerly available ones was given for 
borders of the Qishon graben. One of the practical reaIizations of the investigations is 
the geological sections. Four cross sections in the direction from southeast to the 
northwest and two ones directed northeast-southwest, were constructed. 

Data base of the microtremor recordings was used to map faults and estimate 
their vertical displacements. 

We strongly recommend confirming the soil structure by the HjV method 
even at the point where geological and borehole information is available. 
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GEOCHEMICAL CLASSIFICATION OF THE JORDAN RIFT 
V ALLEY RAINS ORIGIN 

Anker, Y., Flexer, A., Rosenthal, E. and Ganor, E. 
Department of Geophysics and Planetary Sciences, Tel Aviv University, 

Tel Aviv, 69978 

Samples were col1ected during seven winters in eight sites a10ng the Jordan 
Rift Valley, Out of the 52 samples col1ected 17 were of northwestem air mass 
trajectory origin, 6 were northern, 5 alllocated in the Arava desert were loca1, 14 were 
southwestem and 6 were western (See table). While Eastem trajectories are on1y 
continenta1 (Originating in the Arab Desert), all the other paths are divided into 
marine and continenta1. Good correlation between rainwater chemica1 and isotopic 
compositions and particular air mass trajectories or sources is demonstrated, in 
addition sa1ts contribution out of loca1 sources was found main1y as the region turned 
arid. Significant chemica1 divergence was found between rainwater of marine air 
mass trajectories which, show Na chloride enrichment, and rainwater of continenta1 
air mass trajectories which indicate main1y ca carbonate enrichment. It was a1so 
found that the northem air mass trajectories contribute more sa1ts then the 

bit the lowest rainwater xlוi southwestem air mass trajectories which, usually e 
. sa1inities 

L ןmg PDB%o pMC SMOW%o 

TDS Sr ~ n'Sr/n 14C 013C D 0 180 pH % N Trajectory 
124 0.708694 82.2 -8.4 -2.6 -3.0 6.9 32.7 17 cmNW 
669 72.1 -12.0 -5.2 3.8 2 ) mN(Sappir 

: Legend 63.3 -5.9 7.0 7.7 4 cmN 
m =marin 242 72.1 -12.0 -5.6 7.0 11.5 6 N 
c = continental 150 -4.7 9.6 5 ) cL(Arava 

59.3 -22.2 -0.3 -1.2 6.4 7.7 4 cE 
64.3 0.708697 39.8 -6.3 -43.5 -5.1 6.7 9.6 5 mSW 
48.3 -10.4 24.4 1.4 7.0 9.6 5 cSW 
69.7 -11.4 0.3 -1.4 6.3 7.7 4 cmSW 
60.8 0.708697 39.8 -12.5 -10.3 -2.4 6.6 26.9 14 SW 
84.7 0.708136 -9.9 -9.8 -3.9 6.3 11.5 6 mW 

Rainwater isotopes study demonstrates that the region is submitted to three 
chemically differing systerns. The western marine trajectories reflect chemica1 setting 
associated with East Mediterranean Meteoric Water Line system, the continenta1 are 
main1y associated with Mean Meteoric Water Line system and when ever the eastem 
component is significant a Loca1 meteoric Water Line (Gat and Dansgaard, 1972) is 
prevai1ing. Carbon isotopes study revea1s anthropogenic contribution as wel1 as 
carbonate contribution which according to strontium isotopes study it is probably 
due to loca1 dust input. In addition, from the strontium isotopes study it appears that 
according to Herut et a1., (1993) the seaspray fraction of rainwater in the Dead Sea Rift 
is less then 20%. 
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REDOX FRACTIONATION OF COPPER ISOTOPES IN 
, SEDIMENTARY CONDITIONS (TIMNA V ALLEY AREA 

) SOUTHERN ISRAEL 

, 2 . Asael, D.l/2, Matthews, A.l, Bar-Matthews, M.2, Halicz, L 
2 . Ehrlich, 5.2 and Teplyakov, N 

1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 
91904 , Ram, Jerusalem 

95501 , 2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 

Stratiform sedimentary copper (SSC) deposits in the Cambrian and Lower 
valley area, southern Israel provide ideal sites for imתa Cretaceous sequences of the T 

the study of copper isotope fractionation in redox conditions. Several cycles of copper 
mobilization occur within the sediments including: (1) diagenetic deposition of 

) and cove11ite(CuS)] within Cambrian dolomites ~ copper sulphides [djru1eite (CUl. 
and )Oנ and their oxidation to give Cu(II) minerals [malachite (CU2(OH)2C 

paratacamite (CU2(OH)30)]; (2) epigenetic remobilization in Cambrian sandstones 
and shales giving veins of ma1achite, paratacamite and Cu silicates; (3) formation of 
Cu sulphide concretions in Lower Cretaceous sandstones and their oxidation to form 

igneous complex unconformably imתa rims of copper oxides. The Precambrian T 
underlying the SSC deposits contains copper bearing quartz porphyry dikes, which 

, valley. However imתa are considered to be the probable source of the copper in the T 
these dikes also underwent secondary (supergene) redox alteration, with the 
formation of copper sulphides and Cu(II) minerals. Isotopic measurements were 

-made on copper sulphide and Cu(II) mineral separates using a Nu instruments MC 
. ICP-MS with Ni internal standard and ion exchange separation 

valley SSC deposits imתa 565Cu (SRM-976) values of Cu sulphides from the T 
range from -3.5 to -1 %0, whereas Cu(II) minerals range from -2 to 2%0. Simi1arly, the 

quartz porphyry have negative 565Cu values imתa supergene Cu sulphides from the T 
0.5 of -3.5 to -1.0%0, whereas coexisting copper silicates have 565Cu values of -0.6 to 

%0. Fractionation factors (Dcu(ll}CuS) for Cu(II) minerals replacing Cu sulphides vary 
from 1 to 3%0. Thus, there is a clearly defined positive fractionation accompanying the 
oxidation of Cu sulphides. Based on pub1ished data and our own measurements on 
copper porphyries, the igneous source for the copper most probably had 565Cu values 
of 0 1: 0.5%0. It follows that a large negative isotopic fractionation is also associated 

cant gחifi with the formation of Cu sulphides. Thus, redox cyc1ing of copper leads to si 
imתa isotopic fractionation, as predicted in experiments. Cu (II) minerals in the T 

,) 0.5%0 1: 0 = valley have 565Cu values close to the igneous source rock range (Q65Cu 
. reflecting their modal mineralogical dominance in the SSC deposits 

Cu sulphides from Lower Cretaceous sandstones of the Mount Amram area 
have high 565Cu values (-1 to +0.5%0) compared to Cu imתa 11 km south of T 

valley (-3.5 to -1.0%0). Cu (II) minerals show imתa sulphides from the T 
correspondingly higher isotopic compositions, reflecting the positive Cu isotope 
fractionation on oxidation. The reasons for the higher Q65Cu values at Mount Amram 
are not yet understood; one possible fractionation mechanism is that the Cu(II) fluids 

-valley, but were 65Cu imתa from which the sulphides were formed originated in the T 
. enriched by prior precipitation of low 565Cu copper sulphide 
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MORPHOLOGIC AND MORPHOTECTONIC ELEMENTS ALONG 
THE EASTERN AND NORTHEASTERN CARMEL MOUNTAIN 
FRONT - EVIDENCE FOR YOUNG TECTONIC ACTIVITY 

Ashqar, L. 1;" Greenbaum, N. 2,3, Salamon, A. 1 and 
1 . Zil berman, .t. 

95501 , 1. Geological Sllrvey' of Israel, 30 Malkhe Israel St., Jerusalem 
ent of Geography and Environmental Studies, Uni\Tersity of 2ר. Departn 

31905 , Haifa, Mt. Carmel, Haifa 
, ent of Natllral Resources and Environmental Management 3ר. Departn 

31905 , ifa, Nlt. Carmel, Haifa ,ןUniversity of H 

The eastem anli northeastem front of Mount Carmel is bolmded bv the 
seismicall)' active Cannel-Yagur Fault. This mountain front is characterized b),Jsteep 
slopes, short, first orlier streams and straight foot slopes, which are t)rpical to 

. tectonically active regions 
The morphotectonic elements along this segment of the Carmel Block were 

mapped between Yoqne'am in the southeast and the Mediterranean coast using air 
photos taken in 1945 (PS) and modem orthophoto. The photogeological map was 

. validated by detailed fielLi study. GIS system was used to collect and process the data 
ents, shutter רere mapped and studied are: faults, linean '\ז,. The elements that 

and pressure ridges, slope gradient, stream morphology and fluvial terraces, alluvia1 
fans, colluvial units, landslides and debris flows. SedimentaT)' sequences that 

. d structural barriers were described and sampled for liating hiת accumulated be 
The genetic relations between the morphologic and morphotectonic elements 

. eLi arnllו and the tectonic activity along the Carmel- Yagur fault were ex 
results support previous works that suggesteLi )'oung tectonic limhוary The pre 

activity along the Carmel-Yagur fault. We hope to attain more accurate time 
constraints on the recent tectonic activity by dating sediments that accumulated in 
structurally blocked streams and by paleoseismic analysis of selected segments of the 

. fault 

~ 
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MICROTREMOR DATA ANAL YSIS FOR SEISMIC 
MICROZONATION IN THE TOWN OF BET SHEAN 

 aslavsky, Y., Gorstein, M., Kalmanovich, M ~ ~ Ataev, Gו.
, Giller, D., Perelman, N., Giller ~ Yl., Aksinenko, T ~ EzerskYI 

. hvartsburg, A כV., Livsnits, 1., Dan, 1. and 
, Seismology Division, Geophysical Institute of Israel, P.O.Box 182, Lod 

71100 

t sooner or tlרa stol!' of earthquakes does not lea\'e place for doubts lוi The long 
later an earthquakes as large as, or larger than the earthquake that occurred in 

749 and destroyed structures of the Rom.an-B)'zantine period in Bet Shean ~זJanu 
region together with its residents, buildings and facilities. The effect of tlוiS will shake 

local site conditions on ground motion plays a major role in the shaking levels and 
hence should be seriously incorporated into seismic hazard estimations at a specific 
site. This is particularly important for Bet Shean \\'here \\'e have strong impedance 
contrast between the soft sediments and the underlying bedrock represented by the 
basalts. In addition, over the area of study the soil conditions change significantly 

. from place to place 
: The results of our investigation could be briefly summarized as fol1ows 

In the Bet Shean area fundamental frequency obtained from 210 microtremor 
measurements varies in the range 0.9 - 12 Hz with amplitude from 2 up to 8. Two 

thout site effect were detected at the basalt exposure and along the westem זi\\ zones 
. marginal fault system of the DSR 

Theoretical transfer functions calculated by 1-D SH wave propagation analysis 
using the SHAKE program agree wel1 with H/V spectral ratios for sites at the 

. refraction profiles 
The cross sections constructed on the basis of measurement data reflecting our 

concept of subsurface structure in the study area are generally systernatic with the 
geological survey data. We diverge, however, in some cases in detennination of faults 

. location 
Uniform Hazard Site-Specific Acceleration Spectra for a probability of 

5% exceedence of 10% during an exposure time of 50 years and a damping ratio of 
computed using SEEH procedure by applying the evaluated subsurface models 
served as a basis for seismic zonation of the towns. For five of six selected zones in Bet 
Shean the current building code IS-413 underestimates the acceleration in the period 

. range 0.1-0.4 sec 
A nonlinear site effect in Bet Shean will probably reduce significantly 

amplification of ground motion during future earthquakes. However, the amplitude 
ghly variable from site to site and depend lוi and frequency band of these effects are 

. on the physical properties of soils 
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THE MORPHOSTRATIGRAPHY, MORPHOTECTONICS AND 
PALEOGEOGRAPHY OF THE SEDE ZIN REGION­
IMPLICATIONS FOR THE RIVER CAPTURE MECHANISM 

Avni, Y.l,2 and Zilberman, E.l 
1. Geological Survey of Israel, 30 Malkhe Yisrael St., Jerusalem, 95501 
2. Ramon Science Center, Desert Research Institute, P.B. 194 Mizpe 

Ramon, 80600 

The present study re-evaluates the geology and morphostratigraphy of Sede 
Zin, an abandoned alluvial plain crossed by the Zin fault, which is located on the 
regional water divide of Israel. The age of the alluvial sequence of Sede Zin and the 
relations between its accumulation phases and the tectonic activity along the Zin fault 
were studied. In addition, the Plio-Pleistocene landscape evolution of the water­
divide area was reconstructed. 

During the Pliocene the Sede Zin area was a wide alluvial plain, crossed by 
several tributaries of Nahal Besor, which drained the central Negev Highland toward 
the Mediterranean via a transversal valley that crossed the 5yrian Arc fold belt. 

The oldest alluvial unit (Nal), which is correlated with the Pliocene Ahuzam 
Fonnation, was deposited within well-defined channels incised in the Ghareb 
Fonnation. This unit is preserved in a post-deposition graben, which developed 
along the Zin fault. Later, this unit was removed by erosion from most of the area 
before the deposition of unit Na2, which is considered as a younger unit of the 
Ahuzam Fonnation. Unit Na2 was deformed by a minor tectonic event that evolved 
along the zin fault system. During the Early Pleistocene, the Sede Zin Fonnation was 
deposited above the Ahuzam Formation in a braided stream system. A slow 
southeastem ti1t of the Sede Zin plain combined with a minor defonnation along 
segments of the Zin fault are manifested by thickness changes within this unit. 

The ongoing southeast ti1ting of the Sede Zin alluvial plain reduced the north­
northwest gradient of the tributaries of Nahal Besor. In addition, a possible eastward 
regional ti1t of approximately 0.5% related to the upwrap of the Negev, shifted the 
tributaries of the Besor eastward, toward to the shallow water divide with Nahal Zin, 
which run between Har Zaror in the north and Hod Aqev in the south. The new 
morphotectonic configuration enabled the breaching of the shallow water divide 
during a high flow event establishing the connection between the upper drainage 
basin of Nahal Besor and the Nahal Zin basin. The isolation of the Sede Zin was 
completed at the end of the Early Pleistocene. During the Middle and Late 
Pleistocene, the Sede Zin plain was gradually covered by reworked fluvial-eolian 
sediments containing calcic paleosols. This section composes the upper part of the 
Sede- Zin Fonnation and the Netivot Formation. 

We suggest that the Pleistocene stream piracy in the Sede Zin area should be 
attributed to a tectonic induced stream-shifting of Nahal Besor tributaries rather than 
stream capturing caused by upstream retreat of Nahal Zin, as previously proposed. 
We think that the hypothesis of a non-tectonic stream-capturing process in stable 
water divides should be reconsidered. 
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WHEN AND HOWWERE THE JUDEAN MOUNTAINS 
? UPLIFTED 

Bar Farag9< 0.1,2, Zilberman, E.2, Gvirtzman, Z.2 and 
 Feinstein ,.כ 1

1. Department of Geological and Environmental Sciences, Ben-Gurion 
84105 , University of the Negev, P. O. Box 653, Beer-Sheva 

95501 , 2. Geological Survey ofIsrael, 30 Malkhe Israel St., Jerusalem 

A comprehensive morpho-strati.graphic analysis of central IsraeY s mountain 
backbone reveals nine geomorphic surfaces. Three of them are geographically 
extensive, representi.ng relati.vely long periods of tectonic stabi1ity: 1. The uppermost 
Halhul surface, probably of 01igocene age; 2. The 200 m lower Jerusa1em surface of 
01igocene or Lower Miocene age; 3. The Lower Shefela surfaces of Middle Miocene to 
Lower P1iocene age. The Higher Shefela surface, about 100 m above the Lower 
Shefela, represents a relati.vely short stability period. 

The morphological steps between the surfaces represent two major and three 
minor phases of up1ift: 1. A Lower 01igocene phase of a few hundreds m.; 2. A 
probably Upper 01igocene phase of about 200 m or less; 3. A Lower to early Middle 
Miocene fast up1ift of about 400 m.; 4. A Middle Miocene phase of about 100 m, that 
could be a continuati.on of phase 3; and 5. A late P1iocene phase of 100-150 m. 

The Jerusalem and the two Shefela surfaces are sub-horizontal or s1ightly ti.lted. 
They form an angular unconformity with the Judean Mountains fold structure. This 
indicates that at least since the Lower Miocene there was no significant differenti.al 
folding along the Westem Mountains Front (WMF) and that from then on the enti.re 
region (mountains and foothi11s) rose together as one block. 

The questi.on that sti.1l remains is when was the WMF formed? At present the 
WMF forms a topographic difference of 400-500-m between the Judean foothi11s (the 
two Shefela surfaces) and the Judean Mountains (the Jerusalem surface). Structurally, 
however, this topographic step is only a part of a much larger flexure reaching 
approximately 1,400 m. The traditi.ona1 approach that this enti.re flexure was formed 
during the Senonian has a significant difficulty: the paleogeographic reconstructi.on of 
the Senonian-Eocene period, as described in pervious works, does not support a steep 
bathymetric re1ief during the depositi.on of Mt. Scopus and Avedat groups. We 
suggest that the 1,400 m high westem flexure was formed by two distinct stages: 
Senonian folding had formed a 700-900-m-high structure. Then, in the Lower 
01igocene this fold was emphasized by additi.ona1500-700 m that forms the present 
topographic step of the WMF. This suggesti.on is consistent with previous 
descripti.ons of 01igocene folding in the Shefela and Coastal Plain, and possibly the 
formati.on of a new continental slope. 

~ 
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DISCRIMINATION OF LOCAL SEISMIC EVENTS IN THE 
NORTHERN DEAD SEA FAULT REGION USING PATTERN 
RECOGNITION SCHEMES 

Barzilay, 5.1,2, Wust Bloch, H.1, Ben-Horin, Y.2 and Ben­
Avraham, Z.l 
1. Department of Geophysics and Planetary Sciences, Tel Aviv 

University, Tel Aviv 69978 
2. Israel National Data Center (NDC), SOREQ Nuclear Research Center, 

Yavne45832 

The identification of "man rnade" signals, such as quarry blasts, is an important 
challenge in seismic monitoring. First, the removal of these events permits the design 
of reliable seismic catalogs for hazard assessment tasks. Secondly, the ability to 
discriminate between underground explosions and earthquakes contributes to the 

 verification of the "Comprehensive Nuclear Test Ban Treaty" (CTB.דר
Traditional regiona1 discrimination methods such as phasej spectral ratio and 

velograms use band filters. One of our aims was to apply these regional 
discriminators over smal1 seismic events at local distances. The approach used here is 
based on pattem recognition methods, using SONODET software, whereby 
broadband self-adaptive filters (Sonograms) permit a complete ana1ysis of the full 
signa1 energy. The seismograms, transformed into mental irnages, are initially run 
across a knowledge base of predefined patterns (typical earthquakes, quarry blasts 
and other specific noise bursts). Following detections, logic decision are rnade to 
select the most simi1ar pattem. The method was tested in the northem Dead Sea fault 
region because it has active local microseismicity and frequent blasting activity at 
several quarries. The events ana1yzed were recorded by the 19 components of the 

.) MMAI array (Mt Meron 
) A catalog of 100 events (earthquakes, explosions and possible explosions 

generated within a radius of 30 km from the MMAI array was designed for the 
ana1ysis. Blast events were selected from four active quarries and a reference pattem 
has been defined for each of them. Preliminary results show efficient discrimination 
potential of sonograms for the natural seismicity of the north Dead Sea fault zone and 

. for quarry blasts within the Upper Gali1ee region 

~ 

~(" 
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THE ISRAEL GEOLOGICAL SURVEY - DOWN TO EARTH, 
LOOKING UP TO SUSTAINABLE GROWTH 

Begin, Z.B. 

Director, Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 
95501 

The Geological Survey of Israel (GSI) advises the Israe1i Govemment on 
matters concerning the earth sciences. It does so in the context of population growth 
and the needs of a modem economy. It works in close cooperation with the Israel 

. e Israel Oceanographic & Limnological Research ןGeophysical Institute and tl 
Population growth in a small country such as Israel brings about a strong 

competition on land use, with a pronounced need to prevent environmental 
deterioration. Moreover, the fact that population grows main1y in urban centers 
increases their vulnerability to strong earthquakes that are main1y generated by the 
Dead Sea Fault systelll, at a distance of less than 50 km from the main metropo1itan 

in a semi arid country such as Israel necessitates a prudent ןareas. Popu1ation growtl 
use of all avai1able water resources, in both aspects of production and prevention of 

. contamination 
under1ines the need to develop more resources of bui1ding ןEconomic growtl 
aterials as well as detai1ed and comprehensive mapping of ןstones and construction n 

minerals, such as phosphorites and potassium. The growth in energy consumption 
and the increase in its price should bring about renewed interest in oi1 shales as well 

. as natural gas and oi1 in the deeper parts of the Mediterranean Sea off Israel 
Sustainable growth necessitates continuous monitoring of natural phenomena 

and the construction of data bases for future use of data that have been assembled 
through the years such as cuttings and cores from wells. The GSI is an official 
repository for these. A GIS is a convenient vehicle upon which data bases can be 

. preserved 

_1:-
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THE SEISMIC ACCORDION - TEMPORAL CHANGES IN THE 
WIDTH OF A FAULT ZONE 

Begin, Z.B. and Lykhovsky, V. 
Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 

We studied the seismicity within a 100 km wide and 200 km long segment 
along the Dead Sea rift by examining all earthquakes (M~O) that are included in the 
Israe1i earthquake catalogue (the Seismology Division, Geophysical Institute of 
Israel). Between 1984 and 2004 the annual median distance of epicenters from the 
mid1ine of the Dead Sea rift valley decreased consistently, with the trend being 
statistically significant. We a1so note that in 2004 the strongest earthquake in the last 
50 years occurred in the Dead Sea puil-apart, and we propose that there is a 
connection between the two phenomena: a strong earthquake is expected at the end 
of a process by which intra-plate seismic activity concentrates closer to the rift valley. 

In order to test our proposition we simulated a coupled evolution of 
earthquakes and faults in a 3-D 1ithospheric model consisting of a weak sedimentary 
layer over a crystal1ine crust and upper mantle using a visco-elastic damage rheology 
model (Lyakhovsky et al., 1997; Hamiel et al., 2004). The internal structure and 
boundary conditions as app1ied to the 100 km wide and 200 km long simulated area 
are compatible with geological and tectonic characteristics of a segment along the 
Dead Sea Fault. The model was run for more than 90,000 years and synthetic 
earthquakes stronger than M 4 were recorded, including their epicentral distance 
from the rift mid1ine. Upon separating the rift earthquakes from the intra-plate 
earthquakes it is shown that the latter are characterized by significant temporal 
changes in the median epicentral distance from the rift mid1ine, with an average cycle 
of about 7,000 years. 

Recording the ~40 strongest earthquakes ~6.9) that occurred within the 
modeled Dead Sea rift we observed that these show a statistically significant 
tendency to have occurred within :t1,OOO years about the times of minima in the 
median epicentral distance from the mid1ine of the rift valley. These numerical results 
are in accord with the natural phenomenon as recorded near the Dead Sea rift during 
1984-2004, showing that intra-plate seismicity, as far as 50 km away from the rift, is 
related to the activity of the main fault. The seismic width of the fault zone changes 
constantly, widening and contracting semi-cyc1ically, and after a period of contraction 
of the fault zone a relatively strong earthquake may be expected on the main fault. 

~ 
~(" 
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RADIOCARBON IN DEAD SEA WATER SOURCES - POSSIBLE 
LOGICAL AND PALEOCLIMATOLOGICAL סPALEOHYDR 

IMPLICATIONS 

2 . Belmaker, R.l,2, Lazar, B.l, Yechieli, Y.2 and Stein, M 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

91904 , Ram, Jerusalem 
95501 , 2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 

Radiocarbon content and chemical composition of modern waters that feed the 
Dead Sea: i.e. perennial streams flowing over basaltic or carbonate terrains, and 
floods (along their stream profiles) were used to constrain the sources and 
mechanism of radiocarbon supply that dictates the reservoir ages (RA) of Lake Lisan 

.) and Dead Sea waters (ranging between 0-2 and 2-4 ka, respectively 
The data were evaluated in respect to dissolution reactions of carbonates and 

basalts (the typical 1ithologies of the lakes' drainage area). While dissolution of 
carbonates adds 11 dead carbon" to the waters, dissolution of alurnino-si1icates does 
not change the radiocarbon content of the water. Thus, water that dissolved 
carbonates and have high radiocarbon content must have exchanged a large portion 
of their total C02 with the atmosphere. The chemical and radiocarbon composition of 
waters from the Dead Sea drainage system demonstrate the mentioned 

: dissolutionj exchange processes as follows 
1) Streams emerging from the northern carbonatic aquifer of the study area 

have total alka1inity to (Ca2++Mg2+) ratio of 1.9 indicative of carbonates dissolution. 
However, the relatively high radiocarbon content (67.5-87 pmc) and the narrow 

.Oג alka1inity variations (3-3.5 meq/l) suggest partia1 exchange with atmospheric C 
2) Waters sampled just after their transition from rain to runoff are 

characterized by alka1inity and radiocarbon values that are higher than those of the 
rain. This may result either from carbonate dissolution and exchange with 

. atmospheric C02 or dissolution of soi1 clay minerals 
3) Springs from the Judean Desert have low radiocarbon content, as expected 

for carbonate dissolution. on the other hand, floods from this region show rather 
high and variable radiocarbon values (67-95 pmc), indicating exchange with 

. in channels with different shape and soi1j rock coverage גQatmospheric C 
Atmospheric exchange thus plays a major role in the fate of radiocarbon on 

route to the Dead Sea and determined the RA of its precursor, Lake Lisan. The high 
exchange גQRA measured in the sediments of Lisan high stands suggest that C 

between floods and atmosphere was lower than modern rate, probably due to larger 
soi1 coverage and increased soi1 moisture. In contrast, the low reservoir ages during 
Lisan low stands (dry periods) may result from exposure of fan-delta 1ithologies and 

. enhanced C02 exchange with the atmosphere 

~ 
 ~)'י
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LONGITUDINAL DUNE ADV ANCEMENT - EVIDENCE FROM 
5DE HALAMISH, NW NEGEV 

Ben-David, R. 
Roved Geological Consultant/ PO Box 98, Sarigim/ 99835 

A study of the mechanisms of longitudina1 dune advancement during the Late 
Pleistocene and Holocene was canied out as part of a regional study regarding the 

. interaction between aeolian sedim.entation and drainage systems in desert margins 
It was found that during these periods the Halamish dune field had complex 

active channel. The study included six izanתa interactions with tl1e lower Nahal N 
boreholes (9-34 m deep on tl1e dune ridge and within the interdune corridors)/ playa 
exposures/ OSL dating, GPR and laboratory tests. The evidences indicate the 
following: 1. The dune ridges have deep roots/ lower than the nearby ll1terdune 

1e field; 3. The שvalleys; 2. Wide fluvial gravel deposits are found below the d 
1ulation started -42 kaBP and it included the deposition of c1ש dune/interdU11e aC 

1e main dune invasion started -27 kaBP/ aCCU111ulatll1g in an 4 .ת ; sand sheets 
. ma izaב N ןa1 interfingering patten1 Witl1 the interdune sedim.ents originating fron1 Nal 

1cluded large .1ע aiו. t 1. The accumulation of the floodpl aןIt was concluded tl 
quantities of sand deposited as sandsheet; 2. An erosion relief developed 011 the 

1e ridges 1שe d 3 .ת ; floodplain surface before the main dune invasion occurred 
accumulation occurred simultaneously with the accumulation of fines in the 

1e present dune 4 .ת ; interdune corridors whic11 were derived from Nahal Nizanna 
. 5 ;) field configuration was established and set before the last glacial period (-18 kaBP 

The dune geometry and the interdunes on their sides indicate that the process of 
advancement is along the ridges with only sight side deviations; 6. Although major 
global climate events occurred during the last 30 kaBP/ no significant c11anges in the 

. wind regimes occurred during the late Pleistocene period 

t;.. _ 

 ~)'י
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NEW GEOMAGNETIC PALEOINTENSITY DATA FROM SLAG 
DEPOSITS AND AN ARCHAEOLOGICAL ASPECT 

Ben-Yosef, E.1, RonhH. 1, Tauxe, L.2?.AgnOn, A.1, Levy, T.3l 

Avner, U.4, Kessel, 1'(.5, Najjar, M.5, .t1.oRzer, A.4 and Steindorf, 
J.2 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 
2. Geosciences Research Division, Scripps Institute of Oceanography, 

9500 Gilman Drive, La Jolla, CA 92093-0220, U.S.A. 
3. Department of Anthropology, University of Califomia, San Diego, 

9500 Gilman Drive, La Jolla, CA 92093-0532, U.S.A. 
4. Arava Institute for Environmental Studies, D.N. Hevel Eilot, Kibbutz 

Ketura, 88840 
5. Department of Antiquities of Jordan, P.O. Box 88, Aman, 11110, 

Jordan 

We will present new geomagnetic paleointensity results obtained as part of an 
ongoing multidisciplinary project (paleomagnetism, archaeology, experimental 
petrology, petrography and radiogenic dating) focused on slag material from 
southem Israel and Jordan. Additionally, we suggest a better resolution for a long 
standing archaeological dispute concerning the question about the oldest smelting 
furnace in the world (site 39B in Timna). 

Quenched copper-slag material from archaeological sites is a novel and highly 
promising medium to be used in paleointensity experiments. Its magnetization is 
carried by ultra fine grained magnetite and was acquired during initial quenching, 
often behaving nearly ideally during the paleointensity experiment. One of the richest 
archaeometallurgical regions in the eastem Mediterranean is located in the southem 
Levant, on both sides of the 'Arava valley that separates the modem states of Israel 
and Jordan. Metalworking activities cover a time span of more than six thousands 
years, beginning in the 5th millennium B.C., a date that coincides with innovations in 
metallurgy in many parts of the Old World. 

We analyzed 77 copper-slag samples from 28 archaeometallurgical sites 
employing the elaborated IZZI experimental protocol which is derived from the 
Thellier-Thellier method. Anisotropy of anhysteretic remenance experiments were 
carried out to correct the results. Using strict data selection criteria, 35 samples 
yielded acceptable results for about a 45% success rate, which is extremely high 
percentage for this kind of experiment. 

The data gained hitherto shows a fluctuated field behavior, with re1atively low 
field intensity during the 6th millennium B.P. and a conspicuous peak around 3,000 
B.P. These trends agree with the global world-models and are in excellent agreement 
with data from northem Syria. 

Good paleointensity results from archaeological sites with poor or disputed 
dating can contribute to the archaeological discussion. Such is the case of site 39B in 
Timna Valley, Israel, which some scholars c1aim it to be the oldest copper smelting 
furnace in the world, dating to the Chalco1ithic period, around 6 thousands years B.P. 
This claim has been under debate for more than forty years, as arguments for later 
periods, main1y the early Roman and early Iron Age, have been raised. our 
paleointensity results imply multiperiodical use, starting indeed as early as the 
Chalco1ithic period. 
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THE IMPORTANCE OF THE EARTH SCIENCES INSTITUTES FOR 
NATIONAL PLANNING 

Beyth, M. 
Geological Survey of Israel, 30 Ma1khe Israel St., Jerusalem, 95501 

In a densely populated country like Israel, the govemmental research institutes 
in earth sciences, in cooperation with the universities play a major role, especially 

ted and natural hazards, earthquakes, should be 1inוi when natural resources are 
, rnitigated. Sustainable use of natural resources, land-use surface and underground 
, water bodies as well as seas and lakes, commodities like building material 

. hydrocarbons and groundwater are essential 
: Few examples wil1 be presented 

. Artificial islands offshore Israel for airports • 
. Marine culture as a source for food in arid areas • 

. Gas discovery and production which changed Israel's energy policy • 
A new policy document for the Dead Sea area during decreasing of the • 

. lake level which is destructive for the environment and infrastructure 
. The peace talks with Jordan included the JRV and Red-Dead Sea canal • 

. CTBT issues where seismology and geology are playing a major rule • 
These are few examples indicate the importance of earth sciences on the 

nationallevel in the areas of infrastructure, energy policy, food production, planning, 
. security and peace 

1~ 



THE ORIGIN OF THE MOUNT SEDOM SALT WALL: EVIDENCE 
FROM DRILL HOLES AND GEOPHYSICS 

Brunner, 1.1, Reznikov, R.1 and Charrach, J.2 
1. Ecolog Engineering Ltd, 5/44 Oppenheimer St., Rehovot, 76701 
2. Dead Sea Works Ltd, Potash House, POB 75, Beer Sheva, 84100 

The detai1ed study of Mt. Sedom has demonstrated that the Sedom Formation 
is a mu1ticycle evaporite deposit. Each cycle beginning with saprope1ic carbonate 

ting in beds of potassium minera1s. The facing of each cycle within nתina shales and te 
the Mt. Sedom salt wall shows that the oldest beds are deposited in the east and the 
youngest beds in the west, with no repetition of cycles. The sediments are now 
emplaced vertically and show only minor deformation on the outer margins. The 
upper 1000 meters of Mt Sedom show no evidence of deep burial. The number of 
cycles varies from location to location; in dri11 hole Sedom Deep, 18 cycles were 

- h. 25 cyclesו these being bedded sub-horizontally ~ intersected whi1e in the Amiaz 
the vertically bedded Mt. Sedom salt wall there are 36 cycles in the north with an 

. additional6 cycles in the southem part of Mt. Sedom 
on the basis of this new evidence a relationship will be estab1ished between 

the order and extent of the salt deposition, its time framework, subsurface fau1ting 
. and related geological structures from geophysical data 

An attempt will be made to explain the emplacement of the Mt. Sedom salt 
. wall relating to the salt creep and lack of deformation of the sediments within Mt 

. Sedom. This new ana1ysis may have imp1ications regarding the regional tectonics 

~ 
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CARBON ISOTOPES IN SOIL C02, DIC AND SEDIMENTS IN 
THE UNSATURATED ZONE OF THE COASTAL AQUIFER 

Carmi, 1.1, Kronfeld, J.1, Yechieli, Y.2, Yakir, D.3, Stiller, M.2 
and Boaretto, E.3 
1. Department of Geophysics and Planetary Sciences, Tel Aviv 

University, Tel Aviv, 69978 
2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
3. Chemical Research Support, Weizmann Institute of Science, PO Box 

26, Rehovot, 76100 

The source of water in aquifers is rain that falls on their catchment area. To get 
to the aquifer, this rain must traverse the unsaturated zone (USZ) which overIies the 
aquifers. Dating of groundwater by 14C has fai1ed in many cases in the past because of 
difficulties irI estimating the initial concentration of 14C irI the water when it enters an 

e irIteracting with soi1 CO2 and 1וil aquifer after infiltrating the USZ (meanw 
sediments). As a result it was recently stated by Herczeg and Leaney that "there is 

". either confusion or skepticism about the vaIidity or reIiability of 14C ages of water 
g the carbon isotopes irI the USZ irI ~ We try to improve the situation by stud 

order to understand the processes of affect I C values irI water traveIing from the 
. atmosphere to the aquifer through the USZ 

We present here the partial results of C02, C-isotopes and tritium analysis irI all 
phases of the USZ at the Coastal Aquifer at Nizzanim, includirIg dissolved irIorganic 
carbon (Dlq, soi1 gas and sediments. We collected sediment samples irI a dri1Iing to 
the water table (depth of 2Om) irI October 2003. For the collection of soi1 gas, tubes 

. were irIserted irIto the USZ at 0.3, 0.6, 0.9, 1.2, 4.0, 6.0 and 10m depths 
DIC and water were extracted from the sediments by vacuum distil1ation 

. applyirIg the Davidson Method, which was tested and modified durirIg this study 

. Soi1 gases were sampled by expansion from the tubes irIto evacuated g1ass vessels 
Standard 1ab procedures were used to get the irIorganic and organic fractions of the 

: sediment. PreIiminary results show that 
The DIC decreases from 2m to 2Om, down to the water table, probably due to 

calcite precipitation. The 513C (--10 %0) of DIC shows no corre1ation to the DIC 
concentration and is simi1ar to that of the aquifer. A Tritium profile allows an 
estimate of the rate of infiltration of water through the USZ (about 0.4-0.6 mjyr). The 

. concentration of soi1 C02 decreases from 2.3 % at depth of 6m towards the surface 
The 513C irI the carbonate of the solid sediment (--8 %0) irIdicates deposition irI a 
fresh water environment. The 14C irI the soIid sediment carbonate shows a dear 
decrease with depth. The 14C irI organic part of the soIid sediment is high at depth of 

. 11 meter implyirIg a modem contribution from rootlets of trees 
14C irI DIC is presently beirIg analyzed to provide the needed information 

. regardirIg the initia1 values required for dating of groundwater 

~. 
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A RE-EVALUATION OF THE MOUNT SEDOM EVAPORITE 
SEQUENCE 

Charrach, J. 
Dead Sea Works Ltd., Potash House, P.O.B. 75 Beer Sheva 84100 

The following analysis was made from a compilation of data 
obtained from surface mapping, cave mapping and drillholes SEl-3, MS 

. 1-7, Amiaz 1 and Amiaz East, Sedom 1, and Sedom Deep 
, Evaporite cycles in Mt. Sedom occur at various scales, from micro 

centimeter -meter; to mini, up to 100 meters; to macro, up to 1 km, which 
contains a series of mini cycles. These cycles can be correlated on surface 

. along strike and subsurface to a depth of over 1000 meters within Mt 
Sedom. A typical full evaporite cycle of the Sedom Formation comprises 

: of the following rock types from base to top 
Carbonates - predominantly dolomitic, sapropelic and shaley, with • 
minor calcite, magnesite, quartz and feldspar 
Anhydrite - nodular, chickenwire, enterolithic folding to laminar • 
bedding 
Muddy halite - the halite is colorless and translucent. The muddy • 
appearance comes from organic matter and disseminated anhydrite 
Milky halite - a high concentration of inclusions and secondary • 
halite 
Carnallitic halite - carnallite is a matrix fi11ing between halite crystals • 
and occurs as elongated nodules parallel to bedding 
Halite:t sylvite, - sylvite occurs as syndepositional alteration of • 
carnallite 
Halite - recrystallized, anhydrite :t polyhalite :t kieserite :t magnesite • 
The cycles are asymmetrical with time; the evaporation section of the 

. cycle being thicker than the freshening section 
Way-up criteria were used to determine the facing of the beds using 

: the following evidence 
Mineralogical cycles based on phase chemistry • 
Increasing gamma radiation in the halite sediments indicating • 
younging of the strata 
Sedimentary structures: mud cracks, tepee structures, corrosion • 

. planes, chevron halite 
All evidence shows that the stratigraphic base is in the East of Mt. Sedom and 

is correlative with the Sedom Fonnation of the Amiaz Plain and Sedom Deep. The 
. strata are younging towards the West with the stratigraphic top in the SW part of Mt 

Sedom. The stratigraphy does not indicate any repetition of the beds and therefore no 
. folding 

Within Mt. Sedom only very nllnor deformation on the outer margins 
of the salt wall and along fault planes has been observed. Fault breccias can 
be correlated with surface morpholog)'. Deformation can be observed as 
boudinage in carbonate and anIiydrite beds, and polyhalite fo1iation along 

es. There is no evidence of burial diagenesis, organic matter is 1aת fault p 
immature and shows no fluorescence in Mt. Sedom as was observed in the 

1~ 



Amiaz Plcrin. There are no strcrin effects on the euhedral ha1ite crystals. Most 
. of the beds are undeformed and preserve primary sedimentary features 

To understand the depositional environment we have to consider the 
source of the brine and the basin configuration. The following points are 

: relevant 
-5.8 The last marine ingression from the Mediterranean was prior to • 

6.9 Myears 
Cover basalts possibly blocked any marine ingression through the • 
Yizrael Valley 
Isotopic signatures and biomarkers of Mt. Sedom are similar to those • 
of the Messinean source rocks of the Eastern Mediterranean 
There is a paucity of sulphate minerals, particularly magnesium • 
sulphates 
A predominance of a chloride suite of minerals, particularly in the • 
potassium mineral facies, suggests a non-marine type of deposit 
A low level of detritus in the evaporite sequence • 
The sedimentary structures indicate a shallow depositional • 
environment 
Many anhydrite beds show a granular texture suggesting a shallow • 
supratidal environment 
Microbeds of ha1ite and carnallitites, with intercalated beds of • 
carbonates and sulphates, indicate a very shallow brine depth 
It is suggested that the Sedom Formation was formed by the mixing of 

surficial water with upwelling calcium chloride brines into a very shallow 
.) termina1 basin subjected to tectonic subsidence (cf. Qaidam basin , China 

35 km ~ ordanian side of the rift valley wou1d have been זDuring this time the 
further south, with the Hermon drainage system closer to the Dead Sea and the 

. volcanic activity of the Golan providing a greater geothermal gradient 
. It is difficu1t to envisage a model to explain the emplacement of Mt 

Sedom as a vertical wall, with the upper section representing the eastem margin 
of the Sedom basin, the oldest beds in the east, and minima1 deformation of the 
sediments. A possible mechanism cou1d be the rotation of the origina11y 
horizontal sediments of Mt. Sedom as a block, along the Sedom Fau1t with 
continual subsidence of the Sedom basin, and ti1ting of the beds to the west. The 
downward movement cou1d be considered as a roll-over antic1ine, with the 
evaporite sequence moving under low stress conditions unti1 a vertical salt wall 
was formed. Mt. Sedom then became diapiric due to regiona1 extension of the 

. Dead Sea basin 
-In summary the Sedom Formation is considered to be a Messinean non 

marine, evaporite sequence deposited in a shallow subsiding tectonic basin. It is 
a mu1ticycle formation (>42 cycles) ranging from saprope1ic, dolomitic shales to 
cama11itites. The cycles have very good stratigraphic continuity along strike. The 
beds of Mt. Sedom are sub-vertical with a stratigraphic base in the east. The 
upper section of Mt. Sedom represents a shore1ine facies with the depocenter at 
depth. The potassium minera1ization increases in concentration with depth and 

. changes in facies from carna11itite to sylvinite. The upper 1000 meters of Mt 
. Sedom show no evidence of deep burial 
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HOLOCENE STRATIGRAPHY OF THE SOUTHERN DEAD SEA 
BASIN, PALEOCLIMATIC AND TECTONIC IMPLICATIONS 

Charrach, J. 
Dead Sea Works Ltd., Potash House, P.O.B. 75, Beer Sheva, 84100 

Core drilling within the southem basin of the Dead Sea has enabled the 
construction of a stratigraphic column for the Holocene period. Several wood 
samples have been discovered in the cores, and have been dated using 14C 
techniques. These radiocarbon dates were used to calculate the average rates of 
deposition for lime carbonate and halite sediments and provide a means of 

: ca1ibrating the ages of the strata. The following assumptions have been made 
The Dead Sea level dropped during the late Pleistocene period • 
thereby increasing the salinity. It is assumed that Holocene period 
started with the initial precipitation of halite. Halite will precipitate in 
the northern basin when the level is below -405 m MSL or at shallow 

. brine depths in the southern basin 
The southern basin has never dried out, as carnallite was not • 
recognized in the drill core. Therefore it is assumed that the 
composite stratigraphic section represents a continuous geological 

. record 
The lime carbonate sediments represent a period of relative brine • 
dilution, while halite sediments represent a period of relative salinity 

. increase 
The wood and plant samples represent a reliable sample for 14C • 

. dating indicative of the time of their deposition 
. Lime carbonate and halite sediments precipitated at a constant rate • 

This is strengthened by the results from the Ein Gedi drill core where 
a similar rate of sedimentation was calculated for lime carbonates 

. sediments 
. There is negligible compaction • 

The following equation was solved to determine the average rates of 
. e carbonate and ha1ite for different time periods 1iנ:iו. sedimentation of 

Llja+L2jb=T 

Where L1 and L2 - are the thickness of the lime carbonate and halite 
sediments (mm) for the time period T (years) and a and b are the average rates 
of sedimentation of lime carbonate and ha1ite sediments per year (mmjy). 

Solving these equations gave the following average rates of sedimentation 
per year: Lime carbonate - 3.2 mmjy and halite - 12.6 mmjy for a composite 
column of 61.2 m of halite and 23.0 m of lime carbonate sediments. A continuous 
detailed Holocene Paleoclimate record for the southem basin of the Dead Sea 
has been constructed over a period of nearly 14,000 years. 

Analysis of the dril1 holes as far south as Neot HaKikar, record Holocene 
salt to depths of up to 100 m similar to those discovered in dril1 hole Dead Sea 1 
in the northem part of the southem basin. This indicates a rapid rate of tectonic 
subsidence for this period of this basin. 
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THE EPISODE OF THE COASTAL WETLANDS IN ISRAEL BASED 
ON THE CARMEL COAST RESEARCH 

Cohen-Seffer, R.1, Almoqi-Labin, A.2, Greenbaum, N.1,3, 
Sivan, D.4, Rosenfeld, A. , Mienis, H.K.s,6 and Inbar, M.1 
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, 3. Department of Natural Resources and Environmental Management 
31905 , Uruversity of Haifa, Mt. Carmel, Haifa 

4. Department of Maritime Civilizations and the Recanati Institute for 
, Maritime Studies (RIMS), University of Haifa, Mt. Carmel, Haifa 

31905 
, 5. National Mollusc Collections at the Department of Evolution 
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Two different wetland conditions prevailed in the Carmel coastal plain during 
the Holocene: the fresh to brackish western coastal marsh, which originated and 
terminated shortly after the beginning of the Holocene (it existed from 9540-9130 
cal. yr BP to 9010-8640 cal. yr BP), and the freshwater marsh in the east, which first 
originated at 7680-7510 cal. yr BP, when the western marsh was already desiccated. 
The eastern marsh existed until it was drained by man in the first haIf of the 20th 
Century. 

The Late Pleistocene-Holocene sequences in the two troughs are discordantly 
layered over the Pleistocene kurkar. They are composed of two main units: (a) 
brown clay-sandy units pointing to a terrestrial environment, and (b) dark silty-clay 
units, rich in organic matter characterizing shallow wetland environments with 
varying levels of salinity. 

The fauna in the eastern wetlands mostly represents a freshwater environment. 
It is mainly composed of the ostracods: Candona neglecta, Cyprideis torosa, 
Darwinula stevensoni, Ilyocypris gibba and the unique Cypris pubera, which 
reflects sharp and rapid changes in short-term freshwater bodies. The dominant 
molluscs are Gyraulus ehrenbergi, Heleobia phaeniciaca, Melanopsis buccinoidea, 
Melanopsis lampra, Oxyloma elegans, Radix natalensis and Theodoxus karasuna. 
Foraminifera occur in very small numbers. The occurrence of the foraminifera 
Cribroelphidium vadescens, Discorinopsis vadescens and the ostracod Cyprideis 
torosa imply changing conditions of somewhat higher salinities and shririkage of 
the wetlands. 

The faunal assembla!$e in the west is more impoverished, and is characterized 
by species that tolerate higher salinity rates. Unlike the eastern marsh, the western 
marsh is dominated oy Ammonia parkinsoniana and Ammonia tepida, 
Cribroelphidium vadescens, Discorinopsis vadescens and Miliolid sp. The only 
dominant ostracod is Cyprideis torosa, whose sieve pore classification indicates a 
fluctuation from fresh to oligohaline water. The dominant molluscs found in the 
Western trough, such as A5ra nitida, Bittium latreillei, Cerastoderma glaucum, 
Hydrobia ventrosa, Melanopsis lampra, Mytilus galloprovincialis and Rissoa 
variabilis, are typical of brackish and marine environments. 

The sea was far to the west at the beginning of the Holocene when the western 
marshes was first formed, but it seems that their origin can be explained by poor 
drainage conditions due to blockage of the streams by sandbars on the now 
submerged continental shelf, combined with a more humid climate. Relatively 
strong floods during short periods that drained the western trough can explain the 
abrupt termination of the coastal wetlands. The eastern marshes started to develop 
when the sea level rose slowly but steadily, resulting in a higher water table and 
causing poor drainage conditions in the eastern part of the Carmel coastal area. 

~ 
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PRIMARY LOESS FORMATION IN THE NEGEV DESERT: 
INITIAL RESULTS 

Crouvi, 0.1,2, Amit, R.2 and Enzel, Y.1 

1. The Institute of Earth Sciences, The Hebrew University, Givat Ram, 
J erusalem, 91904 

2. The Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 

Quatemary loess sequences and their pa1eosols are the products of varying 
c1irnatic and envirorunenta1 conditions. Interpreting such sequences involves 
integration of c1irnate, dust availability, deposition and accretion processes. Yet, these 
processes and their envirorunenta1 requirements are poorly understood, particularly 
in desert loess. In addition, most desert loess studies focused on thick fluvially 

-reworked loess sequences, which complicate extractions of pa1eo-c1irnate and paleo 
envirorunent information due to non-uniform accumulation process under varying 

o avoid this complexity we identified ך. aeolian, fluvia1, and erosion processes 
primary aeolian loess sequences in the Negev and focus our study on the diagenesis 
and pedogenesis that turn dust into primary loess, as the first process involved in 
generating loess sequences. Understanding the factors governing these processes will 
enable us to contribute new data to the reconstruction of the Negev pa1eo­
envirorunents, dust storms, and other regiona1 c1irnatic conditions that prevailed 

. during the Late Pleistocene 
As a first step we used spectra1 field measurements to detect primary loess 

from all other fine-grained sediments on remotely sensed images (Landsat and 
ASTER) and to map the spatia1 distribution of the loess throughout the Negev. We 
found that the loess spectrum is control1ed main1y by a deep Al-OH absorption 
feature, due to its high clay content. primary loess was detected on most of the central 
Negev highland, mountain tops and plateaus, and in severa1 areas in }ordan. The 
southem and eastem extents of the primary loess in the Negev and }ordan, 
respectively, fol1ow the 80-100 mm/yr isohyets and are clearly associated with the 

-southeast comer of the Mediterranean. Initia1 studies of a few such primary loess 
pa1eosols sequences revea1 that pedogenic processes impacted the entire thickness 
0.5-5 m) identified; i.e. there is no origina1 dust without pedogenesis during dust ( 

deposition and accumulation. However, only few buried soi1s are evident. The 5 m 
thick loess sequence in Mt. Harif was chosen as a key site. The grain size distribution 
of its topmost layers is almost identica1 to current suspended aeo1ian dust in the 
Negev, but the lower part is finer. The clay minera10gy is mostly il1ite-smectite and 
kaolinite, with increasing pa1ygorskyte content towards the lower part. our 
pre1iminary results suggest that this O5L dated 100-14 ka sequence was accreted 
almost continuously with only few breaks and its accumulation was control1ed by 
rainfall amounts, thus most of the dust was deposit through wet deposition. The 
spatial distribution of the loess indicates a westem local source for the majority of 
dust, such as the expose shelf of northem Sinai during the LGM, in association with 
the southeastem comer of the Mediterranean and the sharp north-south rainfall 

. gradient 
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REMOTE SENSING MAPPING OF THE PRECAMBRIAN­
CAMBRIAN CHEMICAL WEATHERING: THE PENEPLAIN IN 
SOUTHERN ISRAEL 

Crouvi, 0.1,2, Avigad, D.1, Beyth, M.2, Ben-Dor, E.3 and 
Sandler, A.2 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, J erusalem, 91904 
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3. The Department of Geography and the Human Environment, Tel 

Aviv University, Tel Aviv, 69978 

Extending from Morocco to Saudi-Arabia, the late Neoproterozoic-Cambrian 
peneplain represents the culmination of an extensive erosion period at the end of the 
Pan-African orogeny. Several studies reported evidence of significant chemical 
weathering at the basement-sediments interface in few localities, including in 
southem Israel, and a preliminary study has recently emphasized the potential role of 
this feature in monitoring North Gondwana paleoenvironment. In Mt. Timna and 
Nahal Sheoret, Precambrian granites underlying the Cambrian sandstones are deeply 
weathered to saprolites made of ordered illite-smectite and kaolinite, which in tum 
suggest chemical weathering in a humid-tropical climate. Yet, the spatial distribution 
of the weathering zone has never been mapped. In this study we combine 
Hyperspectral and multispectral remote sensing technology, field spectroscopy and 
laboratory analysis to map the weathering zone at the peneplain in Mt. Timna and 

. adjacent areas 
In Mt. Timna, the 2-5 m thick weathering zone comprises highly weathered 

, granite forming gentle slopes that are distinctive from the steep slopes of the massive 
intact granites. The field spectra of the weathered granite exhibit strong Al-OH 
features, suggesting high concentration of kaolinite and other dioctahedral clay 
minerals. on the other hand, the spectrum of the unweathered granite exhibits a 
shallow Al-OH feature of illite. We used the airbome hyperspectral sensor DAIS-7915 
to map the weathering zone in Mt. Timna. The results show that the weathering zone 
appears not only at the basement-sediments contact, but also in places where no 
Cambrian sediments are found. Combined with D1M, the weathering zone 

. apparently represents the Precambrian-Cambrian paleotopography 
In addition, we used multispectral sensors, such as Landsat and ASTER, to 

differentiate the weathering zone from the surrounding rocks and were able to map 
the peneplain distribution in Nahal Sheoret and in adjacent areas. Thus, remote 

l in tracing evidence for basement chemical ססsensing mapping is a useful t 
weathering over the entire region and thereby help deciphering the scale of the 

-weathering phenomena, which is a key feature for unraveling the Precambrian 
. Cambrian environment 
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HYPERION HYPERSPECTRAL SPACEBORNE DATA APPLIED 
FOR GEOLOGICAL RESEARCH AND MINERAL MAPPING: A 
CASE STUDY IN DANA NATIONAL RESERVE, JORDAN 

2 . Dadon, A.l, Karnieli, A.l and Ben-Dor, E 
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Environmental Physics, Jacob Blaustein Institutes for Desert 
84105 , Research, Ben-Gurion University of the Negev, Beer-Sheva 

2. The Remote Sensing and GIS laboratory, Geography and Human 
Environment Department, Tel-Aviv University, Israel 

Remote sensing using airbome andj or spacebome sensors has been widely 
es from hגr utilized since the 1980' s for earth surface research. Observing ground fea 

space with high spatial and spectral resolutions on a regional scale is an advantage 
. for geological research and mineral mapping 

Most of the minerals within rocks can be identified according to their spectral 
es resulting from electronic and vibration processes which are stimulated by hגr signa 

. photons hitting the minerals atoms and molecules 
on November 2000, NASA launched the first hyperspectral spacebome system 

named Earth-Observing-1 (E0-1) Hyperion. Hyperion is a push broom imaging 
spectrometer with 30 m spatial resolution. Opposed to the common operated 
spacebome sensors that have only 4 to 7 spectral bands, the Hyperion has 242 bands 
between 0.4 and 2.5 microns, at approximately 10 nm spectral resolution. Such a high 

. es on the ground hגr resolution enables a detai1ed view of spectral fea 
The prime objective of the current research is to explore the potential use of the 

E0-1 Hyperion data for mineral characterization and geological mapping, and to 
. reach a quantitative indication of the mineral distribution in the study area 

The Danna national park reserve, located in westem Jordan, was chosen as a 
case study. It extends from the top of the Rift Valley at the east, down to the desert 

, lowlands of Wadi Arava in the west. The geology includes igneous rocks 
predominantly Precambrian, as well as sedimentary rocks ranging from Cam.brian to 
Quatemary terrestrial sediments. In order to reach significant results, the Hyperion 
raw image underwent through several preprocessing steps including atmospheric 
correction and removing artifacts caused by the pushbroom system. This includes 
crosstrack illumination shift (smi1e effect) and striping. Rock samples, collected in 
Beer Ora, Timna Valley, were used as ground truth for an Empirical Line spectral 

. correction 
Several classification methods, based on the ENVI image processing software 

. es depended indices were applied to the data hגr package, and absorption fea 
It is important to note that methods practiced in this research can be 

applied for comprehensive analysis in different geological setting and other 
disciplines such as soil, vegetation, environmental study, urban research, and 

. more 
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THE HYDROGEOLOGY OF THE JUDEA GROUP AQUIFER AT 
THE RAMOT MENASHE AREA- NEW INSIGHTS 

Dafny, E.l, Gvirtzman, H.l and Burg, A.2 
1. Institute of Earth 5ciences, Hebrew University of Jerusalem, Givat 

Ram,Jerusalem,91904 
2. Geological 5urvey of Israel, 30 Malkhe Israel 5t., Jerusalem, 95501 

The north-eastem boundary of the Yarkon-Taninim (y1) Basin is still under 
dispute. We adopt MendeYs (1961) approach, who argued that the Ramot Mensahe 
area, between the southem slopes of the Carmel and the north-eastem slopes of 
Umm Al-Falun Mt., is an integra1 part of the YT basin. We thereby provide detailed 
explanations to support this hypothesis. 

The Judea Group under the Ramot Menashe is folded as a wide syncline 
structure. Outcrops are found at the south-eastem and north-westem f1anks, i.e., at 
the Umm Al-Falun and Carmel mountains, whi1e at most area the Judea Group is 
found beneath a thick section of impermeable rocks belong to Mt. Scopus and A vedat 
Groups. The syncline is transected by Yagur Fault, whose disp1acement reaches 
120Om. As a result the Judea Group rocks stand aside a relatively impermeable 
alluvia1 fill of the Yizre'el Valley. Hence, the Yagur fault serves as a hydrogeologica1 
boundary which e1iminates groundwater flow towards the Yizre' el Valley. 

The Judea Group aquifer in Ramot Mensahe is exploited through 18 wells 
including Yoqne'am in the east, En HaEmeq, Da1iyya and Gal'ed in the center, Tut 
and Tirely in the west, and Me Ammi in the south. In previous studies (e.g., 
Goldschtoff and Schachnai, 1980; Gutman and Zeitoun, 1996) the aquifer was divided 
into an eastem and a westem basins, based on water table measurements solely. 
However examination of the earliest watertable leve1s, measured in the early 1950', 
exhibit a higher groundwater table at the eastem wells than at the Centra1 wells. 
Therefore it seems that in the past, groundwater flowed in a gently gradient toward 
the west. Increased pumping at the east, combined with the higher transmissivity at 
the westem part of the basin, caused a regiona1 groundwater level drop. Drawdown 
at the Yoqne' am area was higher compared with the centra1 area; hence a water 
divide was formed. The exact water divide location is subdue to movement 
according to recharge and pumping regime, therefore cannot be used as a specific 
hydrogeologica1 boundary. The Yagur Fault is the ultimate eastem boundary of the 
basin, which leads to increase of about 50 km2in the replenishment area, and addition 
of about 10 million m3 to the annua1 groundwater recharge. 

This hypothesis is further supported by existence of high leve1s in Da1iyya 
wells, as well as by low sa1inities in all area, and simi1ar level and sa1inity trends at the 
Eastem, Centra1 and Westem wells. 
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HOWTO REDUCE LEACHING OF HEAVY METALS FROM 
WASTE DISPOSAL SITES 
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The present research relates to an environmental friendly method to minimize 
leaching of heavy metals in contaminated area towards groundwater. The authors 
suggest that the biological soi1 crust (BSC) as a cap layer over contaminant area 
decrease dramatically hazard waste dispersion to the all environment. The new 

. 168527 . method (invention) was signed as patent No 
The BSC, being usually between 1 and 15 mm thick, and often covering up to 

70% of the arid or semi-arid area, is inhabited predominantly by cyanobacteria, soi1 
bacteria, algae, and lichens, which may be accompanied by mosses in more humid 
areas, the species composition varying from place to place. Algae and cyanobacteria 

. produce muci1aginous polysaccharides that seal the surface and form. the crust 
The most important among the crust organisms are cyanobacteria, called also 

blue-green algae, organisms that have been present on the Earth for at least 3.5 billion 
of years, and have created the Earth' s oxygen atmosphere. Cyanobacteria move 
through soi1, and leave polysaccharide sheaths behind. The soi1 grains are glued 

, together by said viscous polysaccharides secreted by cyanobacteria or green a1gae 
and form. a hard layer. Fi1amentous cyanobacteria, such as Microcoleus sp., are 
especia11y efficient in the crust formation in arid environments. The soi1 partic1es are 

, immobilized by being both glued to each other and entrapped in the web of fibers 
wherein the cyanobacteria1 basis may be further strengthened by green a1gae, lichen 

, species, or other plants, according to the c1imate of region. From among lichens 
lema may be סC, which are algae or cyanobacteria symbiotically living with fungi 

. named as a typical representative, important in microfloral crusts 
The advantages of the BSC are: a. reducing water percolation and therefore 

reducing dramatically leaching of contaminants towards groundwater; b. Reducing 
soi1 erosion of the cap layer; c. Longevity and durability of the crust; d. Preventing 
deep roots plants to grow over the cap layer and e. Minimizing the maintenance of 

. caplayers 
In order to check preferred ways of utilizing the new method, the authors 

examined how the organisms, useful for soi1 stabi1ization, were spreading under the 
conditions of the Northern Negev via water and air ways. Rainwater runoff and dust 
were checked for the content of partic1es involved in the reproduction of the relevant 

, microorganisms. For this purpose, 16 stations were established for collecting dust 
5 , and 30 experimental plots were established in two difference ecotype. In each one 

plots initially having the crust and 10 initially lacking the crust, where 5 of them were 
used for reference. In the experiments, the study focuses on the way how to enhance 

. or recover the microfloral soi1 crust 
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THE NECESSITY OF SALT PRECIPITATION FOR THE DEAD SEA 
MODELING 
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2. Israel Oceano&:aphic and Limnological Research Ltd. (IOLR), Tel 

Shikmona, Haifa 31080 

lake with a composition that differs rmiתa1 The Dead Sea is a hypersa1ine te 
significantly from regu1ar seawater. During the winter the DS is well mixed but in the 
spring a thermoc1ine deve10ps and the lake becomes stratified. Evaporation, main1y 
during summer leads to the deve10pment of a destabilizing haloc1ine together with a 
stabilizing thermoc1ine. Thus, the upper mixed layer is warmer due to heating and 
more sa1ine due to evaporation than the lower layer. In the autumn, when the upper 
layer coo1s suffidently, the lake overtums and becomes mixed again. To model this 
behavior one has to take into account the unique features of the Dead Sea. These 
features include the need for a speda1 equation of state, determination of water 
activity and its impact on the evaporation rate, water inflow, inc1uding rejected brine 

. end brine) from the Dead Sea works and salt predpitation from the DS water body ( 
The mode1ing of the water activity and salt precipitation requires a multicomponent 
rather than usual sa1inity-based) model which enables determination of the degrees ( 

of saturation for spedfic salts and the calculation of the corresponding amount of 
predpitated salt required to maintain saturation. This predpitated salt accumulates 
on the bottom of the lake thus rnaking the water defidt greater than surmised from 

. observed water leve1 drop 
In the present study we modified the l-D Princeton Oceanographic Model 

(POM) incorporating a new equation of state. The model correctly reproduces the 
measured temperature and sa1inity profiles, sea level drop and seasonal stratification 
and overturn of the DS. our results show that the timing of the overturn is 
determined by the interplay between the temperature and the sa1inity of the mixed 
upper layer. The greater amount of salt in the water in the case of no salt predpitation 
results in premature overturn. Thus, salt precipitation and its impact on the mixed 

. 1ayer sa1inity were found to be of utmost importance 
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ECOLOGICAL TRENDS ACROSS A HUMAN-IMPACT ORGANIC 
LOAD GRADIENT ALONG THE MEDITERRANEAN SHORE: 
BENTHIC MACROFAUNAL EVIDENCE 

Edelman-Furstenberg, Y. 
Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 

Man-induced changes in the Israeli Mediterranean shore had a strong 
ecological im.print on the biota. TlUS is especially true for the area of Pa1mahim, in the 
vicinity of the treated sewage sludge outlet. Macrobenthic invertebrates such as 
shelled mollusks are known to be sensitive indicators of seafloor oxygen levels, water 
energy and sediment mass properties and, im.portantly, can leave an interpretable 
fossil record via their biomineralized skeletons. Investigating the fossil- or death 
assemblage record of these organisms should thus provide a valuable new source of 
insight into paleoenvironmental conditions for periods before human im.pact and 
before biological surveys of the area began. 

A sub-sampling of box core sediment samples from an along-shore transect 
that crosses the Shafdan area but also includes areas peripheral to the main im.pact 
area were examined. Molluscan death assemblages from summer (07.03) and winter 
(01.04) from two stations were analyzed and species richness, evenness, relative and 
total abundance were calculated. First macrofaunal results from the area of the 
sewage outlet (station PL3) show that species richness and number of specim.ens per 
gram sediment are lower than those from the oligotrophic station Pl29. 
Unexpectedly, there is a significant difference in species richness and total 
abundancej gr sediment between summer and winter in death assemblages from the 
treated sewage outlet station (pL3), sim.ilar to that seen in the live benthic 
foraminifera data. TlUS may point to extremely high sedimentation rates for this 
station on the one hand and extremely strong im.pact of the sewage on the fauna on 
the other hand. 

The samples set of box core data (molluscan death assemblages) will be 
correlated to the information of the live molluscan fauna from the same samples. 
Comparison between the live and dead assemblages adds significance to information 
regarding the extent of the natural variations within the system and thus a better 
reference to the present-day ecological state of the system. 

2!r 



THE EVOLUTION OF POROSITY DURING MIXING-INDUCED 
PRECIPITATION 

Emmanuel, S. and Berkowitz, B. 
Department of Environmental Sciences and Energy Research, Weizmann 

Institute of Science, Rehovot, 76100 

The dynamics of porosity evolution are explored during mineral precipitation 
that is induced by the mixing of two fluids of different compositions. During minera1 
precipitation in geologica1 formations, the physica1 parameters that characterize the 

, rock matrix, such as porosity and specific surface area, can change significantly. Here 
a series of coupled equations describing fluid flow, solute transport, precipitation 
kinetics, and changes in porosity were solved using a 2D finite element numerica1 
model. In addition to exploring precipitation patterns in homogeneous and 
heterogeneous domains, the influence of two different expressions that re1ate specific 
surface area to porosity was also examined. During the simu1ations, porosity was 
reduced primari1y in regions in which significant degrees of mixing occurred. Whi1e 
an effective barrier to transverse transport was created in these regions, the fluids 

." bypassed the clogged areas a110wing precipitation to continue farther "downstream 
Furthermore, mixing-induced precipitation can account for systems in which some 
high porosity regions are filled whi1e others remain almost unchanged. The resu1ts 
demonstrate that mixing induced precipitation represents a viable mechanism that 

. can account for porosity infilling in both fractured and porous geologica1 systems 
ctiona1 form for the specific surface fuת The simu1ations also indicate that the choice of 

As specific surface area .tterתs area p1ays an important role in control1ing porosity pa 
is currently one of the least constrained parameters in models of porosity evolution, 

. this result high1ights the need for future experimenta1 studies 
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MT. CARMEL STRUCTURE AS A PLATE TECTONICS 
PHENOMENON 

Eppelbauffi, L.1, Katz, Y.2 and Ben-Avrahaffi, Z.l 
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University, Tel Aviv, 69978 
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Mt. Cannel structure differs from other coastal plain structures of Eastem 
, Mediterranean by essentia1 tectonic ampIitudes, geomorphological characteristics 

wide development of magmatic formations (from Mesozoic to Cenozoic), high 
. cant intensity of seismic events gתifi gradients of gravity and magnetic fields and si 

This structure is located between Kishon Graben (NE), Menashe (SE) and 
offshore (west) depressions. Tectonically, the Cannel structure is an elevated ti1ted 
block with heights up to 543 m between the Yagur and AtIit faults (Ben-Avraham and 
Hall, 1977). Seismic activity is observed main1y within the Yagur fault zone and its SE 

) 1996 ,. continuation. It should be noted that some authors (for instance, Heimann et al 
note the development of a hot spot zone between the Cannel and Kinneret areas as a 
source of the Late Cenozoic magmatism. Analysis of strike of gravity and magnetic 
anomalies indicates that their extension has a conformable character with Cannel 
structure flanks in NE, SW and eastem parts of this area. At the same time, in the 
western part of this area, extension of gravity and magnetic anomalies is oriented 
discordantly to the Carmel structure. Such a distinction points to a deep nature of the 
Mt. Carmel structure (Ben-Gai and Ben-Avraham, 1995). Paleotectonically, the 

-Cannel structure is located at the boundary between the Ga1ilee-Lebanon and Judea 
Samaria terrains (Ben-Avraham and Ginzburg, 1990). The latest performed ana1ysis 
indicates that this boundary is displaced a few km south of the AtIit fault branch 
zone. Neotectonically, this boundary coincides with the zone of seismic activity 
within the Yagur fault branch system. This boundary continues onshore and divides 

.) 1985 , the area into southem and northem provinces (Garfunkel and Almagor 
For the onshore and offshore parts of the studied area a top Jurassic map on the 

basis of combined analysis of geological and geophysical (gravity, magnetic and 
seismic) data was developed. Additional1y, new geological-geophysical profiles 
through the Cannel structure and its vicinity, were elaborated. The integrated 
examination indicates that the Cannel block has all features of an inter-plate 

. boundary structure 
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END-MEMBER FLUID SOURCES IN IRON MINERALIZATION 
AND DOLOMITIZATION ALONG THE P ARAN F AULT 
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Iron mineralization and iron-bearing (ferroan) dolomitization in Upper 
Cretaceous carbonates along faults in the Negev, southern Israel have been studied 
since the 1950s. lt was proposed that these mineralization were caused by 
groundwater flowing through underlying ]urassic - Lower Cretaceous sandstone 
from recharge areas in the Sinai Peninsula. The present study aims to identify the 
type of groundwater and sources of metal1ic enrichments that caused the 
mineralization phenomenon along the Paran fault. The study was performed at three 

. sites along the Menuha Ridge: Zvar Habaqbuq (ZH), Mt Eshet and Eshet Dome 
The ferroan and non-ferroan dolomitization along the Paran fault caused 

significant enrichment of several elements relative to the limestone country rock (Mg, 
ve simi1ar range in the non-ferroan 1רa Cu, Mn, Ni, V, Zn, Pb, and U). 87Srj865r values 

, 0.7086 dolomite and in the ferroan dolomite (0.7076 to 0.7089, and 0.7077 to 
respectively). In both sample types, 87Srj865r values in the western.. most distant site 
from the Dead Sea Rift (ZH) are the lowest (0.7077-0.7083). In addition, there is a 
positive correlation between Mg-content of the dolomites, their 87Srj 86Sr values, and 
the proximity to the Dead Sea Rift. Fe-oxides also show a positive correlation between 
87Srj865r values and the proximity to the Dead Sea Rift. Nevertheless, the isotopic 
composition of Sr does not indicate a simple mixing between two end-members for 
reasons that wi11 be discussed in the talk. 

bj204Pb and 206Pbj204Pb ratios of Fe oxides and dolomites from all p2°ד The 
three sites along the Paran fault plot on a straight line, where the Fe-oxides 
values are at the non-radiogenic end of the line. On the other hand, 208Pbj204Pb 

, bj204Pb or 206Pbj204Pb values. Thus p20ד values do not correlate with either 
whereas Sr isotopes do not indicate - simple mixing, both 206Pbj204Pb and 

bj204Pb ratios in dolomites and to a lesser degree in Fe-oxides suggest that a p2דo 
mixing between two end-members controls the behavior of Pb in the 
mineralization products along the Paran fault. Two types of groundwaters were 
involved in the dolomitization and mineralization. The first water source is the 
Mg-rich Dead Sea Rift brine, migrating in the subsurface before dolomitizing 
the carbonate bedrock. Based on the known geological history of the region, it is 

. probable that this process took place in the Late Miocene-Pliocene interval 
These brines had a deep path during their transport to the site of 
mineralization, with temperatures of 50-75°C. Prior to the arrival of the DSR 
brines another type of groundwater, acquiring its high elemental content from 
leaching subsurface igneous rocks and clastic sediments, infiltrated along the 
Paran fault, precipitating Fe-rich minerals and causing the first stage of 
dolomitization. This groundwater flowed at shallower depth than the DSR 

.) 50°C ~ brines, and at lower temperatures (T 
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DEVELOPMENT OF STYLOLITES 

Eyal, Y. 
Department of Geological and Environmental Sciences, Ben-Gurion 

University of the Negev, Beer-Sheva, 84105. 

This study addresses tinUng of post-sectim.entation stylolitization in reference 
to rheology of rock, location of stylolite plane, state of stress along stylolite interface 
and relationships between grain size and stylolite ctim.ension. Stylolites are rock 
surfaces marked by interlocking penetration of colunmar irregularities, and clay 
andj or iron oxide residues along the seam. There are two stylolite types : a) 
sectim.entary, in which columns subvertical to bedding fonn by lithostatic pressure; 
and b) tectonic, characterized by columns oriented according to stress direction, often 
parallel to bedding planes but fonned under tectonic pressure. This study is based on 
99 samples of carbonate rocks, including calcareous conglomerates, collected from 
Elat to the Hennon. Samples include both stylolite types and range in age from 
Jurassic to Neogene. 

Identical composition of c1ays and iron oxides sampled from rock and seams 
suggests that insoluble residue in the seams remains due to stylolite formation by 
pressure solution. Part of the dissolved calcite crystallizes within joints and forms 
veins, evidenced by calcite veins striking parallel to stylolite columns and thinning 
with increasing distance from the stylolitic interface. 

In a few rocks, microscopic planes with increased clay concentration were 
found between clay-rich and clay-poor varieties. We suggest the clay concentration 
planes represent the first stages of pressure solution. Sometimes stylolite planes fonn 
the boundary between lithofacies varying in amount of microfossi1s. Stylolitic 
interfaces between single-bed lithofacies variants or different rock layers suggests that 
stylolites fonn preferentially on planes of inhomogeneity. 

Straight planar contacts with fine stylolite columns between conglomerate 
pebbles, and partly dissolved fossi1s indicate that stylolitization processes can occur in 
solid rocks well after diagenesis was completed. 

Serrated and rectangular shapes are two end members of stylolite geometries. 
Rectangular forms are more common in rocks with large fossil fragments whereas 
serrated forms are abundant in rocks with smaller grains or matrix. In stylolites with 
rectangular columns, the thickness of the insoluble residue seam is greater parallel to 
the stylolite plane as maximum stress concentration occurs at this location; thinner 
seams develop along the column sides where stress is lower as the sides slip along 
eachother. 

There is an inverse relationship between grain size of the parent rock and 
amplitude and wavelength of stylolite columns. These relationships are attributed to 
higher surface energies in rocks of small grain size, enhancing the process of pressure 
solution and resulting in longer stylolite columns. 
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BRITTLE ASPECTS OF EARLY TERTIARY EXTENSION IN THE 
CANADIAN CORDILLERA 

Eyal, Y.1, Feinstein, 5.1 and Osadetz, K.2. 
1. Department of Geological and Environmental Sciences, Ben-Gurion 

University of the Negev, P. O. Box 653, Beer-Sheva, 84105 
2. Geological Survey Canada - Calgary, 3303 33rd St. N.W., Calgary, 

Alberta, T2L 2A7, Canada 

The Lake Okanagan Fau1t (LOF) coincides with the boundary between 
Intennontane Terrane and Quesnellia in the southern Canadian Cordillera. The LOF 
is a complicated detachment associated with the development of the Okanagan core 
complex (Ocq, which juxtaposes Eocene hanging wall successions against the 
footwall igneous and metamorphic block. This study we focuses on the early Tertiary 
brittle deformation that accompanied the tectonic andj or erosiona1 exhumation, of 
theOCC. 

Three deformationa1 styles, shallow ducti1e shear, shallow brittle shear and 
steep brittle faulting ranging from normal to strike-slip, were fonned progressively as 
the structure was exhumed. In the study region macro-structures are rarely exposed, 
although their existence can be deduced from field relationships. However, 
mesostructures preserve the deformationa1 record. We measured the fau1t planes 
attitude and their striations and use the combination of striae and displaced contacts, 
andj or recrystallization, main1y calcite, in pu1l-aparts to determine the sense of 
motion on fau1ts. our study reveals at least two different stress regimes since the 
early tertiary. The most significant group of fau1ts, in most stations, comprises of 
closely-spaced fau1ts with very small dispersion of strikes that are either 
perpendicu1ar to bedding, or which were sub-vertical to inferred paleohorizontal 
surface. Stereographic projections of this group are very simi1ar to observed open­
mode fracture system Goints). They are also parallel to both major extensiona1 fau1ts 
and early Tertiary dykes. This indicates that the early Tertiary deformation, 
irnmediately after the ducti1e-brittle transition was dominated by WNW to ESE 
extension resu1ting in a pervasive and intense fracture set, striking NNE. A later NE­
SW compressiona1 deformation resu1ted in reactivation of these joints as normal, 
reverse and strike-slip fau1ts, and small or major folds. 

our new data provides a framework for the interpretation of map structures. 
The oldest early Tertiary structures include a major shallow detachment, with a west­
northwest displacement. Paleothermometric data across the detachment indicate the 
omission of 6-10 km of crust. We document a change in footwall rheology from 
ducti1e to brittle as it was exhumed and progressively incorporated into the hanging 
wall. Once the footwall was largely exhumed, it was, together with both major 
detachment and the hanging wall Eocene succession, deformed by brittle extensiona1 
structures that record, the initial WNW-ESE extension followed by the subsequent 
northeast-southwest compression. Coal-bearing fau1t-line sediments at the top of the 
Eocene hanging wall succession were subsequently exhumed by the erosion of ~3.5 
km, probably during regiona1 epeirogenesis that predates Miocene Plateau basalts. 
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MULTIDISCIPLINARY GEOPHYSICAL STUDY OF THE 
HYDROGEOLOGICAL ASPECT OF SINKHOLE PROBLEM AT THE 
NAHAL HEVER SOUTH SITE 

chenko A.2, Camerlynck C.3, Gendler M.l ~ Ezersky, M.l, Le 
3 . and CnalikaKis K 

71100 1. Geophysical Institute of Israell P.O. Box 1821 Lodl 

2. IRD BP 531 38041 Grenoble Cedex 091 France 
ussieul 752521 Paris Cedex 3ז. Pierre and Marie Curie Universityl 4 place 

51 France 

In the Dead Sea costal area of Israel, a field study using combination of surface 
geophysica1 methods was carried out in framework of NATO Science for Peace 
Project SfP 981128. The aim of this project is to study experimentally relationships 
between groundwater flow and sinkholes development. During the surveYI the 
following methods were app1ied: Seismic Refraction, Magnetic Resonance Sounding 
(MRS), Transient Electromagnetic in his fast sounding mode (TEM FAST), 
Continuous Vertica1 Electrica1 Sounding (CVES). In this paper, we present results 
obtained in Naha1 Hever south site, where 6 seismic refraction lines (in addition to 6 
previous profiles), 14 MRS1 95 TEM soundings and one 420-m-long CVES profile 
across the investigated area (500x500m2) were performed. 

The seismic refraction study permitted delineating a sa1t layer border. It was 
found out that in the studied area, sinkholes as a rule are located just before and 
behind the borderline. 

From TEM measurementsl a 3D distribution of the resistivity down to 
approximately 40-60 m was derived. TEM results show that sinkholes are preferably 
located within the area delineated by isoline of the resistivity between 0.5 and 
0.75ohm-m. 

MRS method reveals with very high degree of re1iability that below actually 
existing sinkholes exist water-filled voids, which are interpreted as dissolved sa1t 
formation. A strong correlation between the shallow aquifer and sinkholes 
development was observed. Basing on MRS and TEM F AST results in Naha1 Hever, 
we propose a dynamic dissolution model of sinkholes development with shallow 
groundwater as an accelerating factor. 

A simple and robust geophysica1 tool for estimating of risk of sinkhole hazards 
is developed. This tool is based on combined use of MRS and TEM FAST over known 
sa1t structures, which location can be indicated by seismic or drilling. However, it was 
noted that very high electrica1 conductivity of rocks in Dead Sea area (<1 ohm-m) 
reduces significantly the depth of investigation of MRS (30-50 m in Dead Sea shore 
area instead of typically 80-120 m). The smaller depth of investigation is diminishing 
the effidency of MRS app1ication in this area. 

~ 
,1'(\'" 

35 :.1 



OBSERVATIONS OF THE NORTHERN DEAD SEA BASIN 
EARTHQUAKE ON 11/2/2004 AND SITE EFFECT ASSESSMENT 
USING STRONG MOTION DATA IN ISRAEL 

Feldman, L., Hofstetter, R., Gitterman, Y., Zaslavsky, Y. and 
Pinsky, v. 
Seismology Division, the Geophysical Institute of Israel, P.O. Box 182, 

Lod,71100 

, 5.2 We present observations of the northem Dead Sea basin earthquake, Mw 
hock was followed by a relatively short sequence of זrurins on February 11, 2004. The 

aftershocks, which lasted for about a month having small magnitudes. The 
hock, a10ng a transverse 1ine זrurins aftershocks were occurring mainly west of the 

hock suggests זrurins crossing the northem Dead Sea basin. Foca1 plane solution of the 
a strike s1ip fau1ting. The foca1 mechanisms of the aftershocks present main1y strike 

. s1ip motion but also normal and reverse fau1ting 
We eva1uate the seismic amp1ification effects due to sedimentary deposits and 

topographica1 conditions in the Israel from the recorded accelerograms of earthquake 
in the Dead Sea basin. The earthquake triggered 26 strong motion accelerometers 
located in different geologica1 conditions. The response functions are determined by 
implementing the horizonta1-to-vertica1 (H/V) component spectra1 ratio of 
earthquake shear wave (receiver function estimates). Out of the 26 accelerograms that 
recorded the earthquake in 18 we observe site amp1ification of the ground motion 

. that is due to site conditions, or topographic effect or located near a steep c1iff 
Amp1ification effects due to near-surface geologica1 conditions of factor 4-6 are 
observed at frequency range of 0.8-4 Hz. In the seismic stations located on the high 
plateau near escarpment top or the smallest mountainous area we observe 
amp1ification the motion in the frequency range of 1.0-3.0 Hz with factor of up to 5. At 

. these sites we observe large differences between N-S and E-W components 
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CHROMIUM ACCUMULATION AND MOBILITY IN SOILS: A 
CASE STUDY FROM THE ISRAELI COASTAL PLAIN. 

Ferdman, M.l,2, Weisbrod, N.l and Adar, E.l,2 

1. Department of Environmental Hydrology & Microbiology, 
Zuckerberg Institute for Water Researcn, Blaustein Institutes for 
Desert Research, Ben-Gurion University of the Negev, 84105 

2. Department of Geological & Environmental Sciences, Ben-Gurion 
University of the Negev , P. O. Box 653, Beer-Sheva, 84105 

High concentrati.ons of chrornium. (Cr) in soi1s and groundwater are a 
, significant environmental problem. Under natural environmental conditi.ons 

chrornium. can be found either as chrornium. VI or as chrornium m. Cr(VI) is mobi1e 
and toxic whi1e Cr(ill) is much less toxic, usually immobi1e and tends to accum.ulate 
in soi1s. Over the last 40 years, an industria1 plant located above the coastal p1ain 
aquifer of Israe1 in the Sharon area has produced large amounts of Cr(VI)-rich 
wastewater. This study focuses on the explorati.on of: (1) the accumulati.on of 
chrornium. in the soi1 profile within the industria1 plant; (2) the movement of soluble 

. chrornium. from so1id waste andj or from contaminated soi1s to the groundwater 
High concentrati.ons of chrornium, up to 1550 ppb, have been detected in 

g-water wells located around the industria1 zone. Neverthe1ess, only driתkin several 
low concentrati.ons of cr were found across most soi1 profiles. Only in a few disposal 
sites did cr total concentrati.ons reach the threshold values so as to be defined as 
contaminated". High concentrati.ons were main1y at shallow depths. To improve " 

understanding of the fate of Cr, high (10 cm) resoluti.on soi1 profiles were sampled in 
the contaminated area, and the concentrati.ons of Cr(VI) and total cr were analyzed 
independently of other analyses. Even in high resoluti.on profiles taken from below 
storage ponds, where Cr(VI)-rich soluti.ons were stored, relati.vely low concentrati.ons 

, of cr were found. In additi.on, most of the cr found in the profiles was Cr(ill) 
suggesti.ng on the one hand reducti.on to Cr(ill) and on the other hand leaching of the 

. mobi1e Cr(VI) into the deep vadose zone 
To understand the leaching of cr from so1id waste, two saturated column 

experiments were performed. The rate of cr leaching in the experiments was 
controlled by its solubility and remains constant for long ti.me periods. Most of the 
leached cr in the column experiments was Cr(VI). Additi.onally, two contarninated 
soi1 profiles were extracted with water. As in the column experiments, most of the 
soluble cr in the extracti.ons was Cr(VI). Ca1culati.on of the cr concentrati.on in the 
pore water across these two soi1 profiles revealed very high concentrati.ons, simi1ar to 

.) that detected in the underlying groundwater (within plumes of contarninati.on 
These resu1ts suggest acti.ve contributi.on of cr from the vadose zone to the 
groundwater despite the low total concentrati.ons of cr that were found in the soi1 

. profiles 
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DEPOSITIONAL PROCESSES AND EVOLUTION OF THE NILE 
EASTERN DEEP SEA FAN NEAR THE CONTINENTAL MARGIN 
oFIsRAEL 

Folkman, Y. 
Isramco Inc., 8 Granite St., Petah-Tiqwa, 49222 

Following the giant gas discoveries in Plio-Pleistocene turbid.ite sands of the 
Ni1e fan, several investigation carnpaigns focused in recent years on the fan area. 
None of them however reached the continental margin of Israel. Therefore the most 
eastem part of the fan was not recognized unti1 this study. 

3D seismic analysis techniques were used to study the fan characteristics in our 
area. The seismic data set was acquired and processed by British Gas, as part of their 
offshore Israel exploration prograrn. It covered a large deep-sea area of 1400 km2, to 
the west of the continental margin of Israel. 

The Ni1e fan was identified primari1y based on recognition and delineation of 
spectacular meandering seabed and sub-seabed submarine channe1s. Seismic 
stratigraphy and facies characteristics were used to identify other fan bui1ding 
processes. 

In the study area the Ni1e fan has evolved since early Pliocene to present time. 
The base of the fan is well defined by pre-existing base Pliocene channe1s, implying 
pre-Ni1e supply of turbid.ites from the east. The fan is under1ain by more than 1000m 
of Messinian salt, which d.ictates the struetural style. The total thickness of the fan 
decreases to the northeast, from 1100 m to 500 m. 

The fan was d.ivided into two sequences that were formed by d.ifferent 
depositional processes: 

The early Pliocene lower sequence consists of uniformly bedded high 
arnplitude reflections with no recognizable channe1s. These characteristics ind.icate 
sand rich turbid.ite sheets in a basin floor depositional environment. The late Pliocene 
to recent upper sequence is heterogeneous. It consists of three depositional patterns 
typical for slope environments: Turbid.ite channel complexes, slump deposits and 
hemi-pelagic sed.imentation. Seismic arnplitudes are low implying a mud rich system 
with some sands main1y in channe1s. 

Two stages of fan evolution are demonstrated by the two sequences: 
In the earlier stage the turbid.ites were richer in sand. The study area formed a 

deep basin floor, far from direct sed.imentary influence of continental margins. In the 
later stage the study area tumed into a slope environment due to advanced 
progradation of the Ni1e delta and the Egyptian continental margin. The prograding 
continental margin of Israel in the east got closer to the fan and restricted its extension 
totheeast. 

­&.ר

'" ft ~ 
38 iJ 



BASIN-MARGIN PROFILE AND MODE OF TRANSITION TO THE 
BASINAL FACIES IN THE CENOMANIAN OF THE GALILEE 

Frank, R.l, Benjamini, Ch.1 and Buchbinder, B.2 
1. Department of Geological and Environmenta1 Sciences, Ben-Gurion 

University of the Negev, P. O. Box 653, Beer-Sheva, 84105 
2. Geological Survey ofIsrael, 30 Malkhe Israel St., Jerusalem, 95501 

The westem rnargins of the Mid-Cretaceous Arabian platfonn have been 
described from the subsurface of the Coastal Plain as far north as the Carmel region 
(Bein, 1971). There, biogenic reefs of the Albian Yagur Fm. and the Upper 
Cenomanian Zikhron complex (e.g. Bein, 1976; Sass & Bein, 1982) typify rnargins on 
which biogenic rudist-dominated barrier reefs on the sha110w platfonn edge, fonn an 
elevated rimmed-shelf profi1e and steep offshore slopes. Thick clinoforms with steep 
depositional inc1inations in the Cenomanian of the westem Galilee were also 
considered to be biogenic reef complexes by Freund (1965). However, observations in 
the Cenomanian rudist-free carbonate system of northwestem Galilee, as wel1 as the 
rudist-dominated system described from northem Sinai (e.g. Bachmann & Kuss, 
1998) confonn more to a homoc1inal ramp geometry. our present study of the west­
centra1 Galilee raises three issues: Firstly, is the rimmed shelf profi1e approach of the 
Carmel app1icable to the Upper Cenomanian in the north? Secondly, what factors 
control1ed the platfonn profi1e there? And thirdly, how does the platfonn profi1e bear 
on the transition to more basina1 facies? 

A variety of sha11ow- mid- and outer-ramp carbonate facies characterizes the 
Upper Cenomanian Yanuch Fm in the west-centra1 Galilee. Facies units are 
organized in cycles, tens of meters thick, typica1 of homoc1inal ramps. Only during 
the fina1 cycle did the platfonn profi1e steepen radically (to 35°). This abrupt, short­
tenn steepening can be attributed to two factors: 1) Development of southwestward­
dipping listric growth faults and associated half-grabens producing steep gradients 
and new accommodation space in the deeper outer-ramp facies; 2) Rapid and 
efficient latera1 highstand progradation in sha110w phase of this cycle, with bioclasts 
of the shoreface forming clinoforms prograding first on the hanging walls and finally 
above the footwalls of these faults. The result is a considerable distal steepening of the 
ramp. An exceptiona11y high rate of rudist growth is not necessary for these features. 

We conclude that, 1) The carbonate system of the Galilee was, as a rule, a 
homoc1inal ramp un1ike the biogenic shelf-edge barrier reef described from the 
Carmel; 2) Facies transitions to the deep basin were mostly gradua1 and rather 
complex, and the gradient of subsidence from sha110w to deeper water was in 
equilibrium with depositional rates. This is a homoc1inal ramp feature; 3) In the 
westem Galilee, the latest Cenomanian highstand was characterized not by a barrier 
reef, but by a steep prograding slope facing the basin, resulting from growth faulting 
and mechanica1 progradation of ca1carenites; 4) This brief episode of distal-steepening 
of the ramp at the end of the Cenomanian highstand was exceptional during the 
Cenomanian and Turonian. 
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ISOLATED CAVES: EVIDENCE OF PALEOHYDROLOGICAL 
CONDITIONS IN A KARST AQUIFER 

Frumkin, A. 
Department of Geography, Hebrew University of Jerusalem, Jerusalem, 

91905 

It is suggested that karstic caves in genera1 should be subdivided into two 
rnam groups: integrated conduit systems and isolated caves. Isolated caves are 

, fonned by a loca1 boost of groundwater aggressivity within the saturated zone 
. without achieving a hydraulic breakthrough to the input or output of the aquifer 
. Two rnam types of isolated caves are distinguished: chamber caves and maze caves 

caves fonn rnaill1y under unconfined phreatic conditions with downward 0וamber 
vadose contribution, while isolated maze caves fonn in high-pressure zones, typica1 
in confined aquifers. Although classic karst literature have been oriented more at 
integrated caves, isolated caves are very common, comprising over 95% of the caves 
in the Judean mountains, Israel, as well as some of the longest known caves 

. worldwide 
Morphometric ana1ysis of isolated caves over an entire karstic region, such as 

the antic1ina1 arch studied here, helps to decipher a comprehensive spectrum of 
pa1eohydrologica1 conditions. Regiona1 ana1ysis of many caves is essentia1, because 
single caves may be affected by loca1 conditions which depart from the regiona1 
trends. This case study demonstrates that morphometric ana1ysis can be used to 
reconstruct the pa1eo-watertable and the morphotectonic evolution of the terrain. 

The two morphologica1 types of isolated caves in the studied region are a1so 
distinguished by their geographic distribution: maze caves are associated with the 
confining Mt. Scopus Group, while chamber caves are not. They a1so seem to differ in 
their origina1 water flow: maze caves originate by rising water, and chamber caves by 
downward flow nUxing with phreatic water. The distribution of large maze caves 
reflects areas which have been confined by the Mt. Scopus Group during cave 
formation. on the other hand, the distribution of large chamber caves reflects the 
extent of the Judean erosion surface during cave formation, supporting phreatic 
unconfined conditions after the remova1 of Mt. Scopus Group. Comparison of the 
pa1eohydrologic conditions to the modem ones shows that the confining Mt. Scopus 
Group was rnaill1y dissected by fluvia1 downcutting since cave formation, while area1 
denudation has decreased. The remaining outcrops of Mt. Scopus Group together 
with the maze caves indicate the 1imit of the origina1 Judean erosion surface. The 
large chamber caves close to the modern water divide at -750 m a.s.l., and their 
relation to present stable watertable gradients of the aquifer indicates that this area 

. has been uplifted by at least 500 m since cave formation 

Frumkin, A., and Fischhendler, 1., 2005, Morphometry and distribution of isolated caves 
as a guide for phreatic and confined paleohydrological conditions. Geomorphology 
67: 457-471 
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THE POSSIBLE MANTLE ORIGIN MECHANIZM OF OIL AND 
GAS DEPOSIT IN TERRITORY OF ISRAEL 

Galant, Y. 
P.O.Box 164, Yokneam-Moshava, 20600 

Observing of geological-geochemical data over the world showed that 
natura11y for deposits forming as structure as well hydrocarbons fluid flow presence 
is necessary. Specia1 interest present rift structures in which concentrated 80% of 
world reserves. An important fact is being dynamic of rift, that influences on supply 
of either oxidized or reconstructed fluids. As shown in previous research (Galant, 
2005), s1iding apart of Dead sea rift gives a reconstructed fluids. Existence of mantle 
diapir under the Dead Sea rift supp1ies fluids from big depths - this flow exists a1so at 
the present time. This way, showed presence of benzofluoren and pyren-coronen 
associations of polycyc1ic aromatic hydrocarbons on west boundary of Dead Sea rift 
and on North-West part of basalt cover of Dead Sea (Galant, 2005, AAPG Petroleum 
Conference, Paris). Presence of net of fault structures can bring about transporting of 
those fluids - from mantle diapir to sediment thickness. 

At the present time two points of view on oi1 origin exist - organic and non­
organic. Evaluation of oi1 and gas bearing of territory of Israel preferably to perform 
from non-organic (signed above) point of view, because of this fact that the most part 
of sediment rocks of Israel are dolomites, which as considered, have a low organic 
generation potentia1 of oi1 forming. 

Thus, such geologic-geochemical factors as: 
rift structures 
stretching of rift 
existing of mantle diapir 
degassing of diapir and existence the net of faults are favourable for originating 

of oi1j gas deposit in Israel. 
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THE DISSOLUTION KINETICS OF SYNTHETIC ZEOLITE NAPl 
AND ITS IMPLICATION TO ZEOLITE TREATMENT OF 
CONTAMINATEDWATERS 

2 . Ganor, J.l, Cama, J.l,2, Ayora, C.2 and Querol, X 
1. Ben-Gurion University of the Negev, Department of Geological and 

84105 , Environmental Sciences. P. O. Box 653, Beer-Sheva 
, 2. Institute of Earth Sciences "Jaume Almera", CSIC, Lluis Sole i Sabaris 

Department of Environmental Geology, Barcelona, 08028, Catalonia 

ch was 1רi The effect of pH on the dissolution kinetics of NaP1 zeoIite, w 
produced from alkaline treatment of coal fly ash and may be used for 
decontanUnation of acid mine waters, is studied. The sample contains considerable 

, amounts of accessory phases that partly dissolve during the experiment. Therefore 
ch the AljSi ratio was equal 1רi the dissolution rate was estimated during a stage in w 

to that of NaP1 (0.6). During this stage the release rate of these elements is controlled 
by the dissolution of the zeoIite itself. The dissolution rate of NaP1 slows down with 
increasing pH in the acidic range, becomes constant at an intermediate pH, and 
increases with increasing pH in the basic range. The observed changes in rates were 

, described using a rate 1aw based on a surface speciation model. Using this rate law 
the half 1ife of NaP1 was calcu1ated to be about 2 years at circum neutral pH, and less 
than 10 days at pH below 3. For a utilization of NaP1 in the treatment of wastewaters 
or acid mine waters, these short half-Iives bear two impIications: (1) The treated 
waters must be kept at near neutral pH, and NaP1 shou1d be added periodically to 
the treated waters in order to compensate for zeoIite loss; (2) In water treatment 
appIications that require a relatively short reaction time, the zeoIite removed from the 
effluents shou1d be kept dry in order to avoid its decomposition and the consequence 

. release of the adsorbed metal to the environment 
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LITHOFACIES ANALYSIS AND PETROPHYSICAL STUDY OF THE 
YARKON-T ANINIM AQUIFER. 

Gendler, M.1, Goldberg, 1.1, Fleischer, L.1, Waldi R.1, Ben-Gai, 
Y.1, Steinberg, J.2, Dafru, E.2 and Gvirtzman, H. 
1. Geophysical Institute of Israel, POB 182 Lod, 71100 
2. Institute of Earth Sciences, Hebrew University, Givat Ram, Jerusalem, 

91904 

A large number (several hundreds) of recorded oil, gas and water wells were 
drilled into the Yarkon-Taninim aquifer since 1954. Available composite logs mainly 
contain lithological information based on cuttings, cores and electric logs. At the same 
time, in a significant number of wells, there are hundreds of meters of missing 
lithological description due to drilling with no return (LOC intervals). These "blind" 
intervals are commonly corresponding to the Judea Group formations. A lack of 
reliable lithological information in these intervals considerably complicates the 
geological correlations. Presently, the exploration of these formations has yielded an 
abundance of log data, which can compensate for the missing information and thus 
replenish data to fill in these gaps and to allow a continuous computation of aquifer' s 
petrophysical properties such as limestone, dolomite and clay content, porosity and 
water salinity. 

We present a new "Extended Composite Log" format of digital welllogs, which 
combines petrophysical well log information with lithological and stratigraphic 
markers. These logs are used in particular to fill the missing data of the LOC intervals. 
The accurate porosity and the lithology determination are based on a combination of 
available acoustic, neutron and density logs. Porosity is calculated taking into account 
lithological variations (sandstone, limestone, dolomite, shale). The results of lithology­
porosity calculations are later on used for formation fluid analysis of the aquifer 
(water salinity), lithofacies model definition and for regional well correlation. 

The formation water salinity is usually calculated from welllogs using the Rwa 
method, which is the apparent resistivity of formation water obtained using the 
Archie equation, assuming a clay-free water-saturated formation. The set of statistical 
relationships between logs and well test data are established in order to facilitate 
quantitative interpretation of aquifers. The proposed petrophysical approach, 
combined with geological and geophysical information, provide a quantitative aid to 
groundwater exploration and can support a more reliable solution of the following 
problems: mapping the subsurface extension of the formations, subdivision of the 
aquifers into sub-aquifers, estimating their lateral and vertical relations and the 
transmissibility properties, the lithofacies heterogeneity of aquifers, the estimation of 
groundwater salinity, determination of the freshj saline water interface and 
consequently the estimation of fresh groundwater reserves. 
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HYPERSPECTRAL REMOTE SENSING AS A TOOL FOR 
GEOLOGICAL EXPLORATION - EXAMPLES FROM THE 
NORTHERN DANAKIL DEPRESSION, ERITREA 

Gersman, R.l,3, Ben-Dor, E.2, Beyth, M.3 and Avigad, D.l 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

91904 , Ram,Jerusalem 
69978 , 2. Department of Geography, Tel Aviv University, Tel Aviv 

95501 , 3. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 

The present study exammes the feasibility of the spacebome NASA Hyperion 
ture aתsensor dataset for geological mapping, as a tool for sustainable use of 

. resources in Eritrea 
The study area was the northem edge of the Danakil depression at the Eritrean 

Red Sea Lowlands. This area comprises Neoproterozoic metamorphic and igneous 
, rocks of the Arabian-Nubian shield, and rift-related sediments and volcanics 

associated with incipient continental breakup that currently governs the tectonics of 
this region. Two different targets were chosen as case studies: 1) Hydrothermally 
altered rocks within the Alid volcano and 2) A major Neoproterozoic tectonic contact 
1lTransition Zonell), separating greenschist-facies metavolcanic schists and ( 

-metasediment scrusts and phyllites from, structura11y lower, high-grade (gamet 
. amphibo1ite) pe1itic schists and gneisses 

The Hyperion sensor is sensitive to 198 channe1s in the reflective region of the 
electromagnetic (EM) radiation. The spatial resolution is 30x3Om and the dimension 
of the scene is about 7.Sx90 km. We a1s0 used the mu1tispectral ASTER sensor as a 

. source for complementary data 
About ninety field samples were collected for laboratory spectral 

measurements. The mineralogical composition of selected samples of hydrothermal 
altered rocks and of aeo1ianj alluvial p1anes was studied using x-ray diffraction, and 

. the petrography of selected metamorphic rocks was studied 
, Surface materia1s induding dolomite, kao1inite-illite, iron oxides 

chloritejepidote and possibly ammonium were mapped, using narrow spectral 
bands of specific absorptions, which are the major advantage of the imaging 

. spectrometers over the mu1ti spectral sensors 
Ammonium signature was detected in the laboratory spectral measurements 

and, for the first time reported, by the Hyperion data. It is associated with the 
. hydrothermal altered areas within and around the Alid volcanic dome 

The ASTER spectral resolution was found insufficient to discriminate the 
reflectance curves of the low-grade phyllites from that of the underlying high-grade 
pe1itic schists. Thus it proved incapable of spectra11y mapping the transition zone 
which is a significant basement structures in this area. Hyperspectral inspection of the 

. transition-zone is 1ikely to accomp1ish this task in the future 
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THE HORIZONTAL-TO-VERTICAL SPECTRAL RATIO 
TECHNIQUE FROM AMBIENT VIBRATIONS: DATA 
PROCESSING 

Giller, D., Zaslavsky, Y., Gorstein, M., Aksinenko, T., Ataev, 
G. and Dan, 1. 
Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod, 

71100 

Damage to property and loss of Iife in earthquakes are frequently a direct 
result of the local site geological conditions affecting the ground motion and hence 
should be seriously incorporated into seisrnic hazard estimation at a specific site. 
During last decade we used various empirical methods to deterrnine site response 
functions including reference and non-reference techniques and various k.inds of 
sources of excitation - weak earthquake and strong motion recording, explosion 
recordings and ambient vibration measurement. The cost of different methods varies 
a lot from one to another and Nakamura's method based on the spectral ratio of the 
horizontal components to the vertical component of ambient vibration is obviously 
much cheaper. That is why use rapidly spread world-wide, especially in urban areas. 

However, low cost techniques must provide systematic and reliable results for 
rea1istic assessment of the vulnerabilities of all types of existing, for newly designed 
structures, for urban and land use p1anning, and rea1istic earthquake damage 
scenarios. 

The reliability and applicability range of Nakamura technique influenced by 
the different stages of data processing and requires specia1 research knowledge, 
experience and intuition. During spectral analysis of rnicrotremor data it is necessary 
to answer several questions, for example: 

• Which technique has to be adapted to select time windows: manual or 
automatic? 

• What must be the rninimum time window duration? 
• What is the "carefully" selected time window? 
• What is the effect of window shape on smoothing? 
• How to dirninish influence of anthropic rnicrotremors (complex or almost 

harmonic motions)? 
• What is required duration of rnicrotremor record to obtain sufficient number of 

time windows for good reliability? 
• How to understand when "good" rnicrotremor sample has been collected and 

when "not good"? 
The many sets of processing of ambient vibration records shows that by 

observance of practical aspects of spectral estimations of random data Nakamura' s 
technique provides stable and reliable results. 
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EDUCATIONAL AND LEARNING CHALLENGES IN EARTH 
SCIENCES IN THE 21sT CENTURY 

Ginat, H. 
The Arava Institute for Environrnental Studies, Kibbutz Ketura, 88825 

The studying and teaching of Earth Sciences in Israel in fonnal and infonnal 
frarneworks has advanced greatly since 1980, and a strong base is now in place. In the 
junior high schoo1s, the Israeli Earth Science curriculwn includes studying the earth 
systems: Matter on Earth (The Rock Cycle), our Blue Planet (The Water Cycle) and 
The Earth Systems (The Carbon Cycle). The senior high school's first level contains 
Earth rnateria1s and processes, and connects to the rock and the water cycles ("Micro­
geology"). The curriculwn continues with plate tectonics ("Macro-geology") and 

. concludes with the geologica1 history of Israel and applications of Earth Sciences 
Israeli Earth Science educators have developed various learning and teaching 
strategies for supporting independent study. The highest level is achieved by the 
Geotop" and by the students' Independent Research Projects, which have proved to " 

be a pedagogic tool with rnajor irnpacts on learning and teaching. These persona1 
, independent studies (as research projects in the Tirnna valley) create deep 

. meaningful and enjoyable research projects 
As we enter the 21 st Century, we are obliged to continue to widen and to 

strengthen this base. We must continue developing new programs for prirnary and 
, high school curricula. The dynamic Earth systems (Geosphere, Hydrosphere 

Atmosphere and Biosphere) and the connections between them should be the core of 
programs using and developing new teaching and learning technologies. To ensure 

, success, we must train more teachers and share scientific experience. In addition 
parts of the new programs should be taught in the informa1 educationa1 frarneworks 

. for chi1dren, youth, and adults 
cant and interesting geoscience research that is done in many varied gחifi Si 

frarneworks should become part of the curriculwn. For this to happen, we must 
strengthen the connections between the academic community and the geologica1 

. society with teachers and students in schoo1s 
The greatest challenge is to broaden the fonnal educationa1 frarneworks that 

use this program. The Geology Society should lead the process of raising Earth 
. Science education to its rightful place in the nationa1 curriculwn 

Another challenge is to continue utilizing the great potentia1 of earth science 
education for specia1 activities, such as connections with our Jordanian neighbors on 

. the east side of the Rift valley 
Israel is one of the top countries for displaying active geologic processes. These 

processes create endless possibilities for research topics in Earth Science. We must 
utilize these by increasing cooperation between the people who have the "nationa1 

. responsibility" for these resources and our students 
Earth Science education in Israel is an irnportant resource that has great 

potentia1 to educate students for environmenta1 citizenship and science literacy. This 
literacy is necessary to prepare future generations for the increasing needs of the 

. society in the 21st century 
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BET-ALPHA SEISMIC CALIBRATION EXPERIMENT 

Gitterman, Y., Pinsky, V. and Hofstetter, R. 
Seismology Division, Geophysical Inst.itute of Israel, P.O. Box 182, Lod, 

71100 

GII conducted in June, 2005 a series of experimental explosions at Beit-Alpha 
basalt quarry, Lower Galilee, in boreholes of large diameter (0.5 m) with depth of ~ 15 
m, drilled in the cover basalt flow, weathered and crac1<ed in the subsurface layer. 
The largest shot of 20 tons, designed as a large-scale in-land ca1ibration explosion, 
was rea1ized in a MERC project, as complementary to the Southem Sayarim shot of 
32.5 tons Gune 2004), with the similar design. Three sma1ler shots 0.5 ton ANFO, 0.5 
ton TNT and 2 tons ANFO in boreholes of the same design, jointly with the large 
explosion, provided a series for the explosive and yield-dependent analysis of 
regional waveforms, similar to the Sayarim experiment, but in different geological 
environment (media rocks, upper crust structure, tectonic settings). 

Two 0.5 ton shots were fully contained, whereas for two larger shots rock 
outburst and energy losses into the air were observed, resulting in reduced 
magnitudes. Seismic effect of different explosives (ANFO and TNT) is a1so checked 
for close and remote stations. Preliminary analysis shows a sma1l (~4-5%) increase in 
signal vector amplitude and energy for the TNT shot comparing to the ANFO shot (at 
BB station :N1MLI, r~ 13 km), less than expected. 

All the experimental explosions were observed at the dense network of SP and 
BB stations in Israel, including IMS and CNF stations. The local magnitude for the 20-
ton ca1ibration shot was estimated as ML~2.6; clear signa1s were observed at BB EIL 
(322 km), available records and phase data from seismic stations in Jordan and 
Lebanon were collected. 

Regional recordings of simultaneous Ground Truth explosions were used for 
analysis of magnitude dependence on charge weight. The equation for land shots 
was modified with the sca1ing factor similar to the estimation of magnitude upper 
limit for sources of known yield in hard rocks. Coda-derived moment-rate spectra 
technique was applied to BB records of severallarge-scale ca1ibration explosions for 
determination of stable regional magnitude. 

Obtained network and array observations were used for joint location analysis 
of the explosions, based on up-to-date algorithms and software and Ground Truth 
parameters, estimation of location accuracy and improvement of regional velocity 
models. 
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HfV SPECTRAL RATIO FROM MICROTREMORS FOR 
ESTIMATING S-WAVE VELOCITY STRUCTURE OF MULTI 
LAYERED MEDIUM IN URBAN AREAS 

Gorstein, M.( Zaslavsky, Y., Aksinenko, T., Kalmanovich, M., 
Ataev, G., Gl11er, D., Dan, I., Perelman, N., Giller, V., Livshits, 
I. and Shvartsburg, A. 
Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod, 

71100 

To provide information on site effects 3200 microtremor measurement were 
performed in different sites of Israe1. The site effects determination was obtained 
using the Nakamura technique, which being deve10ped empirically requires 
independent estimate of site effect to confirm its ability to predict resonance 
frequency and amplification 1eve1. our results were va1idated by app1ying one­
dimensional multilayer mode1s, ca1culated by SHAKE. Modeling the observed HjV 
spectra1 ratio with l-D transfer function requires constraint of the geo1ogica1 
subsurface structure with a variety of geotechnica1 data, which depend on 1ayer' s 

. geometry and S-wave ve1ocity 
The main source of information on the re1ative1y shallow subsurface 

ty is refraction survey. It is very desirab1e that refraction data סci distribution of S-ve1 
. will be cross referenced with data from boreho1e deep enough to penetrate reflector 

In practice, however, we meet rare1y such an idea1 situation and moreover, often we 
have more than one potentia1 reflector that can influence site response. At that point 
HjV ratio checked against the theoretica1 transfer function enab1es retrieving the 
ve10city mode1. Thus, assuming the Kurdane 1imestone in the Qrayot area as a so1e 
reflector, as fol1ows from the refraction survey data, does not provide an agreement 
between the theoretica1 transfer function and HjV ratios and causes to wrong soil 
co1umn mode1. Considering two reflectors Qower - the Judea Gr. and upper - the 
Kurdane Fm.) in the multilayer mode1 we obtained the desirab1e fit with the HjV 
curves. It is only one of nUffierous cases, in which during the site effects estimation 
careful ana1ysis of HjV curves combined with geophysica1 approaches 1ed to 
adequate understanding of the 1oca1 geo1ogica1 conditions. Additional examp1es we 

. have in the towns of Bet Shean, Dimona, Qiryat Shemona and Shefela various areas 
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ANALYTICAL SOLUTIONS OF CLASSICAL AND MODIFIED 
BUSK METHODS FOR FOLD ANALYSIS 

Guralnik, B.l,2, Almog, E.l,2, Weinberger, R.2 and Agnon, A.l 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 
2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 

Folded structures can be reconstructed from a series of measured dips 
applying the arc method of Busk. For every two adjacent dips on a cross-section, a 
common center of curvature is found by intersecting the normals to these dips. When 
such centers are calcu1ated for all pairs of adjacent dips, strata can be represented as a 
succession of arcs of different length and radii. By confirming the resu1ts with 
stratigraphic data, the subsurface geometry of the folded strata can be reconstructed. 
Furthermore, mass conservation requires that strata that extend beyond the centers of 
curvature must necessari1y break in order not to violate this condition. The latter 
enables us to estab1ish the depth and position of the reverse fau1ts undemeath 
antic1ines, as wel1 as locate the expected reverse fau1ts on the surface of sync1ines. In 
the modified Busk method, "clouds" of nearby centers of curvature obtained with the 
classical method are replaced with fewer "best fit" centers. Unti1 recently, the two 
methods have been practiced only graphically, which often made the resu1ts suffer 
from poor accuracy, long preparation time, and a strong bias of the researcher. In the 
present study, two MA1LAB algorithms are presented together with a visua1izing 
app1ication. The classical Busk method is implemented by calcu1ating all the centers 
of curvature and samp1ing the arcs as sequences of discrete points. The "best fit" 
centers of the modified method are calcu1ated for whole groups of dips using a 
recursive Gauss-Newton least-squares algorithm. The precision and robustness of the 
ana1ytical approach allows ana1yzing large amounts of col1ected field data and allows 
compensation for spatial measurement errors. The algorithms have been so far 
app1ied for studying the folded structures in Wadi Tamar in the northem Negev, and 
the Ramal1ah and Hebron monoc1ines in the Judean Mountains. The geometry of 
these structures and their associated faults are presented. 
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TERTIARY SEDIMENTARY BASIN OFFSHORE CENTRAL ISRAEL 
AND ITS TECTONIC SIGNIFICANCE FOR THE EARLY STAGES 
OF ARABIA-AFRICA BREAKUP 

Gvirtzman, Z. and Zilberman, E. 
Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 

We focus on a thick sedimentary basin formed offshore centra1 Israe1 at a time, 
which the Suez Rift was active, but prior to the formation of the Dead Sea Transform. 
InitiaIly, the rims of that basin were uplifted and eroded while its center accurn.u1ated 
sediments, but then, approximately a10ng with the jumping of the plate motion 
inland to the Dead Sea Transform, the basin started decaying and the entire region 
including its truncated rims, ti1ted westward and completely buried by younger 
sediments. We raise the attractive, though yet not proven, hypothesis that in the early 
stage of breakup between Africa and Arabia, when divergence had concentrated in 
the Suez Rift, a strike s1ip fau1t had extended a10ng the Mediterranean margin from 
the Suez Rift to the Lebanon margin allowing the Arabian Plate to s1ip northward 
relative to the Mediterranean 1ithosphere by 5-10 km. In this tectonic setting the 
Tertiary basin offshore centra1 Israel is a pull-apart basin formed between two 
segments of a left latera1 strike s1ip fau1t. our research may fill an important gap in 
the knowledge about the early stage of breakup between Africa and Arabia and shed 
new 1ight on severa1 opened questions: Where is the continuation of the Suez Rift 
towards the Mediterranean 1ithosphere?; what was the cause for the renewed 
subsidence offshore centra1 Israel in the Tertiary?; why there and not so much 
offshore northem Israel and Lebanon?; and how did the continenta1 margin subside 
in the Tertiary without significant E-W extension or oceanic rifting in the 
Mediterranean? 
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GEOLOGICAL FRAMEWORK OF THE LEVANT - A 
WHIRLWIND TOUR OF THE BOOK 

. Hall,]. K 
95501 , Geological Survey of Israel, 30 Ma1khe Israel St., ]erusa1em 

In 1993, while preparing our first book describing the resu1ts of two cruises to 
the eastem Mediterranean aboard the Russian research vessel NES Acadernik Nikolaj 
Strakhov, Dr. Va1ery Krasheninnikov proposed thatwe prepare a second book on the 

book wou1d include the extensive contributions of T1רiS . Geology of the Near East 
Russian investigators to the geology of Syria, following the summary pub1ications of 

. 1967 Ponikarov and others around 
, Work on this book began in 1996 with the addition of chaim Benjamini 
, Francis Hirsch, and later Akiva Flexer as editors. Whi1e agreeing to pub1ish the book 

1 dec1ined any pretense of being an editor following my experiences with the first 
book. In the ensuing years the Russian contributions, including more recent work in 
SW Cyprus and the Levantine Basin, were completed during visits by 
Krasheninnikov which totaled some seven months. In parallel, chapters on the 
geology of Israel were prepared by the Israe1i authors, largely based on the revised 

. Lexique of Israel prepared by Hirsch and Roded 
Events conspired to present me with the editoria1 task of finishing the book 

was done, and the book was printed in 2200 copies in T1רiS . 2005 between 2002 and 
Apri1, 2005. Pub1ication was greatly aided by access to Google, and the arriva1 of 

. worldwide topography and satel1ite imagery on the Intemet 
The book actually consists of two volumes and a boxed set of eleven posters in 

a white carton weighing over 5 kg. It is unique in two ways - only four pages are left 
blank, and the book is free of charge. To date most copies have been distributed, half 

, in Israel, and the other half sent abroad to 1ibraries, universities, geologica1 surveys 
and to those with an interest in Levantine geology. The layout of the two volumes is 

: asfollows 

Volume 1: Cyprus and Syria 
Edited by V. A. Krasheninnikov, J. K. Hall, F. Hirsch, C. Benjamini, and A. 

Flexer. 
498+vi pages, many maps and figures, some in color. Over 1200 references. 

Volume 11: Levantine Basin and Israel 
Edited by J. K. Hall, V. A. Krasheninnikov, F. Hirsch, C. Benjamini, and A. 

Flexer. 
826+vi pages, many maps and figures, many in color. Over 3400 references. 

The book is a1s0 avai1able as low and high resolution PDF files on DVD, 
together with other digital reference data, including compressed GIS-compatible files 
for all the regiona1 geologica1 maps of Israe1, Jordan, Lebanon, and Syria. Great efforts 
were made to add topography to the geologica1 maps and diagrams, in order to aid in 
navigation and understanding of the region. Essentially all the digita1 data is avai1able 
onrequest. 

Whatever its fau1ts, this book shou1d serve as a useful reference book on the 
region for years to come. 
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THE IBCM-II MEDITERRANEAN-BLACK SEA 0.1' GRIDDED 
BATHYMETRY: A PROGRESS REPORT 

. Hall, J. K 
95501 , Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 

of the Mediterranean (IBCM) was 0ו.art The mtemational Bathymetric 
initiated in the early 1970s in order to produce a bathymetric chart of the 
Mediterranean at scale 1:1 million, and the Black Sea at scale 1:2 million. Following 
publication of the 10 sheets of the bathymetric chart with 200 m contours by the 
HDNO of the Russian Navy in 1981, a series of six geophysical and geological 

-overlays were prepared; these were the Bouguer gravity (IBCM-G), seismicity (IBCM 
S), Plio-Quaternary isopachs (IBCM-PQ), bottom sediment types (IBCM-SED), and 
marine magnetics (IBCM-M). Postcards bearing these compi1ations wi1l be 

. distributed 
By the mid-1990s, the growing volume of underway track-line data, spot 

, soundings, and especiaI1y gridded data at sea from the evolving multibeam surveys 
and on land from efforts to produce D1Ms, resulted in a decision to begin work on 

-compi1ing a 0.1' grid of the Mediterranean and Black Seas. This would be the ffiCM 
U, and 1, as ffiCM Editorial Board Vice Challman, took on the responsibility of 

. producing it 
Over the past 10 years more than 40% of the deep Mediterranean has been 

mapped in detai1 using low frequency multi-beam sonars. These surveys provide 
 ) 'm ~ actual gridded measurements finer than the desired grid spacing of 0.1 85.2.כ

However geometrical constraints make comprehensive swath mapping of the 
shaI10w margins unlikely for the foreseeable future, with the exception of the margins 

. off France, Spain, Italy, and Israel 
Unti1 such time as swath mapping wi1l cover the entire seafloor, the ffiCM-U 

effort has been to provide the best coverage at the desired 0.1' grid spacing for the 
adjacent lands, continental margins, and deep areas as yet unmapped by multibeam 

1000 sonar. Accordingly spot soundings have been digitized from more than 
navigational charts and hydrographic survey fair-sheets. These include detai1ed 
historical hydrographic surveys of Mandatory Palestine, Cyprus, the Ni1e Delta, and 

. Malta 
30 For the land areas gridded 90 m (0.05') topography down-sampled from the 

m coverage obtained by the Shuttle Radar Topographic Mission (SRTM) in 2000 has 
recently become avai1able on the web. For the coastIine separating bathymetry from 
topography a beta version of a higher resolution coastIine derived from LANDSAT 
imagery was provided very recently by the National Geo-Spatial mtelligence Agency 

. (NGA) in the US 
The task now is to accept the areas multi-beamed in deep water as completely 

mapped at the desired grid spacing (even if not currently avai1able), and to produce a 
DTM connecting these areas to the land, using the millions of inshore soundings from 
navigational charts, the inshore contours based on more dense but unpublished 
soundings, and the new coastIine. The vertical datum wi1l always be that of the 
soundings used, and the horizontal datum wi1l be the WGS-84 datum utilized by 

. GPS 
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AMPLIFIED EROSION ABOVE WATERFALLS AND 
OVERSTEEPENED BEDROCK REACHES 

 i , 1 . Haviv, 1.1,2, Enzel, Yך!p,rle, K.3, Zi1berman, E.2, Stone W ,.ז 4 ,
~. Matmon, 1\.1 and Fifield, K 

erusalem, Givat 1ז. Institute of Earth Sciences, Hebrew University of 
91904 , erusalem ז, Ram 

95501 , erusalem 2 .,ז. Geological Survey of Israel, 30 Malkhe Israel St 
3. Earth, Atmospheric and Planetary Sciences, Massachusetts Institute 

. of Technology, Cambridge, MA 02139, U.S.A 
ohnson Hall, University of 4 , 19ז. Quaternary Research Center 

. Washington Box 351360, Seattle, WA 98195, U.S.A 
, 5. Department of Nuclear Physics, Australian National University 

Canberra, ACT-0200, Australia 

Although waterfalls are abundant along steep bedrock channels, none of the 
conventional erosion laws can predict incision at the Iip of a waterfall where flow is 
accelerating towards a freefall. Considering the expected increase in flow velocity and 
shear stress at the Iip of a vertical waterfall we determine erosion ampIification at a 

nonnal= (1+0.4jFr2)3n, where Fr is the Froude number and n ranges ן!E waterfall Iip as: Eli 

between 0.5-1.7. This ampIification expression suggests that erosion at the Iip could be 
as much as 2-5 times higher than normally expected in a setting with identical 
hydrauIic geometry. It also demonstrates that a freefall is expected to ampIify 
upstream incision rates even when the flow approaching the waterfall is high1y 

. supercritical 
UtiIizing this erosion ampIification expression in numerical simulations in 

conjunction with a standard detachment-Iimited incision model we demonstrate its 
impact on reach-scale morphology above waterfalls. These simulations indicate that 
ampIified erosion at the Iip of a waterfall can trigger the formation of an 
oversteepened reach whose length is longer than the flow acceleration zone, provided 
incision velocity (Vi) at the edge of the flow acceleration zone is higher than the retreat 
velocity of the waterfall face. Such an oversteepened reach is expected to be more 
pronounced when Vi increases with increasing slope. The simulations also suggest 
that oversteepening can eventually lead to steady-state gradients adjacent to a 

. waterfall Iip provided Vi decreases with increasing slope 
Flow acceleration above waterfalls can thus account, at least partially, for 

prevalent oversteepened bedrock reaches above waterfalls. Using the cosmogenic 
isotope 36Q we explore the feasibiIity of freefall-induced oversteepening above one of 

. the waterfalls along the Dead Sea western escarpment 
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-CLIMATIC CONTROL ON EROSION RATES OF DOLO 
LIMESTONE HILLTOPS 

, 4 . ;-.1, Zilberman, E.3, Whipple, K ~~ l.Enz ~'ז { tone 1.1,3 ,ז , Haviv 
• 1\.. , Matmon, 1\.. , ana Fifleld 

1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 
91904 , Ram, Jerusalem 
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In-situ produced 360 measured at dolo-limestone, convex hi1ltops across the 
Judean Mountain eastem flank show a considerable and systematic decrease in 

. ual precipitation increases from 100 to 600 mmjyr aתn concentration as the mean 
Assuming a steady lowering rate, the observed concentrations of 360 yield erosion 

100-300 ( rates which increase non-1inearly from 1-4 mjMyr under arid conditions 
.) mmjyr) to -15-40 mjMyr at sub-humid Mediterranean conditions (500-600 mmjyr 

Though more 1inear, an increase in site-specific limestone erosion rate with 
precipitation was also observed using 360 measurements in Austra1ian and micro-

. erosion meter measurements in Australia and Alaska 
The non-1inearity suggested by our data could reflect a non-1inear increase in 

solutional erosion with precipitation due to higher concentrations of soi1 C02 and 
longer periods during which the currently exposed rocks were covered by soi1. An 

500 alternative interpretation is that a thick soi1 mantle once covered the hi1ltops at 
. and 600 mmj yr and shielded these samples from cosmic flux 

A synopsis of previous cosmogenic-derived bedrock erosion rates indicates 
that the minimum observed erosion rates of dolo-limestone outcrops are similar to 
those of non-carbonate rocks in arid and semi-arid cIimate but are higher in humid 
cIimate. This discrepancy suggests that chemical erosion is a prominent erosion agent 
of carbonate outcrops in humid cIimates. Both the increase in dolo-limestone erosion 

-rate with precipitation and the discrepancy between dolo-limestone and non 
. carbonate erosion rate should have a notable influence on landscape evolution 
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EVALUATION OF THE SEISMIC HAZARD OF THE HAIFA BAY 
AREA, ISRAEL 

. Heimann,A 
95501 , Geological Survey of Israel, 30 Ma1khe Israel St., Jerusalem 

The dty of Haifa is situated a10ng the Carmel Fault, a branch of the Dead Sea 
Transform. The fault, which has been active since the Late Miocene, disp1ays about 
1000rn vertica1 and 1500rn sinistra1 displacements. An M=5.2 earthquake with its 
epicenter located about 10km southeast of Haifa, occurred in August 1984. It is thus 
reasonable to assume that this major fault is capable of produdng earthquakes with 

. magnitude 6 or greater 
In order to eva1uate the seismic hazard of the Haifa Bay area, severa1 

geologica1, morphologica1, seismic, and pa1eoseismic studies were conducted in the 
Iast few years. of particular interest was the search of pa1eo1iquefaction features in 
sandy layers and a complementary geotechnica1 research, in order to eva1uate the 

.) 2001 ,. 1iquefaction risk (Heirnann et a1 
The steep slope of Mt. Carmel, in the fault area, suggests a significant vertica1 

disp1acement during the Quaternary. Displaced a11uvia1 fans and stream channe1s, as 
well as morphologIca1 scarps located afong 1ineaments, a1so propose young fault 
activity. Deep seismic 1ines aIong the CarmeI Fault, as well as shallow high resolution 

. reflection 1ines across the scarps, shows normal and reverse faults 
In a pa1eoseismic study (Gluck, 2001) no evidence for faulting was detected 

a1though a zone of deformation was found undemeath the morphological scarp and 
directly above one of the main reverse faults identified in the seismic 1ine. These 
phenomena can be exp1ained by b1ind faults that did not rupture the surface. The 

. deformed units were dated to a few tens of thousand of years 
Examination of a few hundred sha110w boreholes located in the sandy area 

for 1iquefaction. However, no t)ז enables a definition of an area with high susceptibili 
. pa1eo1iquefaction features were found in a few tens of trenches that were excavated 
. The age of the sediments at the trenches' bottoms was determined to 2500-4000 years 

A geotechnica1 study of the sand has indicated that a peak ground acceleration of 0.3g 
would onIy be expected to cause 1iquefaction if it resulted from an earthquake of 

. 7.5 magnitude about 
The pa1eoseismic, pa1eo1iquefaction and geotechnica1 observations suggest that 

any earthquake that occurred a10ng the CarmeIFault in the 1ast few tens of ffiousand 
. years did not cause surface rupture nor generate paleo1iquefaction features 

tude of these earthquakes was not above 6 and was probably not ~ Therefore, the ma 
even higher than 5-5.5, suggesting a low seismic hazard for the Haifa area. These 
observations are in contraruction to the Quatemary morphologica1 evidence and the 
present seismic activity. This can suggest, on one hanCl, that a major earthquake 
above M=6) a10ng the Carmel Fault is not very probable, or, in contrast, that the ( 

Carmel Fault has Eeen quiet for a long time and ilius a major earthquake is 1ikely to 
. occur in the near future 

References: 
Gluck, D., 2001. The landscape evolution of the SW Dead Sea basin and the paleoseism.ic 

record of the SW marginal fault of the Dead Sea basin and the Carmel fault 
during the Late Pleistocene and Holocene. M.Sc. thesis, Hebrew. Univ. 
Jerusa1em, 86 p. 

Heimann, A., Frydman, 5., Wachs, D. and Ta1wani, P., 2001. Seism.ic hazard evaluation 
of the Haifa and Eilat Bay areas, Israel. Isr. Geol. Surv. Rep. GSI/40/2001, 109 pp. 
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STRESS TENSOR AND FOCAL MECHANISMS ALONG THE 
DEAD SEA FAULT AND RELATED STRUCTURAL ELEMENTS 
BASED ON SEISMOLOGICAL DATA 

Hofstette~ R.l, Klinger, Y.2, Amrat, A-Q.3, Rivera, L.2 and 
Dorbath, L.2 

1. Seismology Division; Geophysical Institute of Israel, Lod, 71100 
2. UMR 7516, Institut de Physique du Globe, 5 rue Rene Descartes, 

67084 Strasbourg, France 
3. Natural Resources Authority, Amman, Jordan 

The Dead Sea fault is among the largest active stri.ke-s1ip fault of the world. 
This study is focused on the southem part of this fault, from the Sea of Ga1ilee to the 
Gulf of Aqaba, as monitored main1y by the Jordanian and Israe1i seismic networks. 
For the first time data have been gathered in a unique dataset of arrival times and 
po1arities, allowing relocation of earthquakes with a better azimuthal coverage and 
computation of focal mechanisms. This 1ast step has been rea1ized by inverting the 
polarities to determine a unique stress tensor for the region and the compatible focal 
mechanisms. Inversion with different subsets of the dataset, based on tectonic 
regiona1ization, has also been performed to evaluate the impact of each cluster of 
earthquakes on the global solution. The population of focal mechanisms is clearly 
dominated by stri.ke-s1ip events, with the notable exception of a cluster of 
earthquakes, south of the Dead Sea, which displays several normal focal mechanisms. 
This last cluster forces S1 to be vertical, and 82 to be horizontal. A large number of fault 
planes, however, are close to the vertical, inhibiting the action of the vertical 
component of the stress tensor, and acting 1ike under strike-s1ip stress regime. We 
observed a good agreement between the location of the earthquakes and the active 
faults, based on geological data. In addition, there is a good agreement between the 
fault plane solutions and the orientation of the active faults. 
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RECONSTRUCTING CLIMATE: DIFFERENT METHODS, 
DIFFERENT CONCLUSIONS AND APPLICATIONS FOR THE 
COMING INTERGLACIAL 

Horowitz, A. 
Geological-Palynological Laboratory, Institute of Archaeology, Tel Aviv 

University, Ramat Aviv, 69978 

The tenn "climate reconstructionll is misleading, usually only a single 
characteristi.c of the climate can be reconstructed for a given period and region, in 

, most cases concemed with precipitati.on. Since all methods are based on proxy-data 
. interpretati.ons may differ or even antagorrize when suggested by different students 

Glacial periods, indicated by low sea levels, are represented in the southem 
Levant by rich arboreal vegetati.on, dominated by winter-deciduous trees, si1ti.ng up 
of usually perennial strearns, well-leached red soi1s formation and extensive lakes in 
the Jordan Valley. Interglacia1s are characterized by poorly developed stands of 
evergreen trees (or summer-deciduous to the south), erosion in the usually dry wadis 

g of lakes. The coastal plain is lוrinkin and elsewhere, hardly any soi1 formati.on and s 
covered by dunes pushed by the high sea levels. Alternati.on of these conditi.ons 
results in formati.on of terraces in wadis and kurkar-hamra complexes of the coastal 

. plain 
Reconstructi.on of the responsible rains calls for quiet, all year round 

, precipitati.on during the glacia1s (thus called Ilpluvia1sII), originated (at least in part 
depending on water-balance of the Mediterranean) in the Atlanti.c Ocean. 
Interpluvia1s are typified by strong winter thunderstorms coming from the 
Mediterranean. Annual total amounts of rain do not necessari1y differ among the two 

. regimes 
, yses of cave deposits, fonned main1y by intensive rains aתa1 Oxygen isotope 

. may thus indicate higher precipitati.on for the interpluvia1s 
Global warming, no matter what the reason is, presently brings an interpluvia1 

c1imate to the southem Levant. It is thus suggested to concentrate efforts in 
. accumulati.ng floodwater, preferably underground 
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THE WARM PHASE AT CA. 4000 YEARS BP, A GLOBAL EVENT 
AND A STRATIGRAPHIC KEY HORIZON IN THE HOLOCENE. 

Issar, A. 
The Institutes of Desert Research and Geological Department, Ben­

Gurion University of the Negev, P. O. Box 653, Beer-Sheva, 84105 

Up to date, environmenta1ists cite the case of the sa1ination of the soils of 
Mesopotamia and the collapse of the ancient Sumerian civilization at 4K BP as an 
example of an anthropogenic negative impact on the environment and thus on the 
socio-economic system. The blame is for over irrigation and neglect of drainage. 

All time series of proxy-data, including global high sea leve1s, show that it was 
not the fault of the people of Mesopotamia but of a major warm c1imate phase, which 
spelled dryness in the Middle East as well as over rnost of the Mediterranean region. 
The dry c1imate caused on one hand the dec1ine in the flow of the rivers, which 
decreased the amount of water avai1able for flushing of the salts. on the other hand 
the rnelting of the glaciers caused the rising of the sea level. As surnrner was stretched 
over a topographicallow area along the ancient shore of the Persian Gulf the rising 
sea level caused a rise in the groundwater level. In the tropical and sub tropical 
regions affected by the rnonsoon regirne heavy rains and floods characterized this 
period. Sand deposits overlying clay deposits at this horizon typify the Holocene 
section along IsraeY s shore. 

The fai1ure to interpret the data correctly was due to an a-priori anthropogenic 
paradigrn. The same rnisinterpretation can be dernonstrated a1so in other regions as 
for example in the 1berian Peninsula when during this period the dryness caused a 
change in the flora, which was interpreted as a function of human intervention. Also 
in Israel the first core in the Sea of Ga1ilee was rnisinterpreted due to the 
anthropogenic paradigrn. 

As this warm period was extrerne (for example the southem part of the Dead 
Sea dried up) and its affects can be traced by proxy-data all over the globe, it is 
suggested to adopt it as a stratigraphic key horizon. For the time being it is suggested 
to name it by its loca1 archaeological designation, namely 'The Interrnediary Bronze 
Period'. 

The question whether the past is a key for the present (a reversal of the 
geological principle) is a question beyond the scope of the present lecture, but 
deservesreflection. 
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WHY IS IT IMPORTANT TO MINE THE PHOSPHATES OF THE 
NEGEV? 

Issar, A. 
The Institutes of Desert Research and Geological Department, Ben­

Gurion University of the Negev, P. O. Box 653, Beer-Sheva, 84105 

Lately a beautiful power-point show by the Society for the Protection of Nature 
in Israel, is preaching against the intention of extending the fields of phosphates' 
mines in Israel. The main argument is that the Negev is a primeval (bereshity) 
landscape and thus should not be touched and its primeval beauty preserved. 

As a geologists and hydrogeologist 1 disagree with the basic message of this 
show because of the following reasons: 

1. The arid landscapes, are not primeval, during proto-historical and historical 
periods like the Chalco1ithic, Early Bronze, Iron Age, Nabatean-Roman-Byzantine, 
Little Ice Age wide stretches of the barren landscape of today were a savanna, big 
part north of today' s 100 mmj y rain 1ine was covered by terraced agricultural estates 
planted by o1ives, vineyards etc. Many of the dripping springs of today were flowing 
springs promoting boulevard type woodlands. 

2. The world is facing a catastrophe as the global population growth is beyond 
the capability of producing food. Phosphate is one of the main and most important 
ferti1izers. What shall we tell starving populations if all countries of the world will 
decide to stop mining phosphate because it destroys "primeval landscapes". Is it 
moral to tell other people to agree to destroy their "primeval" landscape while we 
protect ours? 

3. Mining and processing of minerals by our chemical industries, is an 
important item in IsraeY s nationa1 production and export. It is unfortunate that up to 
date not enough emphasize was put on the environmental issues. This should be 
corrected !!! Then mining and processing can be done with minimum damage to the 
environment. The mined regions can be terraced and planted by savanna trees, 
irrigated by flood water or even agro-industrial trees irrigated by the fossi1 water we 
found under the Negev. 

4. Many countries are facing environmental and thus economic catastrophes 
due to the greenhouse effect. our region will become drier! Trees fix atmospheric 
carbon. Such trees should be planted in the Negev on water, which to day are wasted, 
i.e. flood water and fossi1 water, which flow to the Dead Sea. The mining of the 
phosphates can be the startup and first stage of a regiona1 and 1ater a global project of 
re-planting the desert regions for fixing atmospheric carbon. 

Conclusions and recommendations: 
The mining of the phosphates should be preconditioned by the preparation of 

a master p1an, which will aim at turning the wasteland into a greener habitat. 
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PALEOCLIMATE RECONSTRUCTION DURING THE LAST 
86,000 YEARS: A PALYNOLOGICAL ANALYSIS OF A CORE IN 
THE EASTERN MEDITERRANEAN BASIN 

Kadosh, D.l, Almogi-Labin, A.2, Bar-Matthews, M.2, Ayalon, 
A.2, Schilman, B.2 and Weinstein-Evron, M.l 
1. Laboratory of Palynology, Zinman Institute of Archaeology, the 

University of Haifa, Mount Carmel, Haifa, 31905 
2. Geological Survey of Israel, 30 Malkhe Israel St., }erusalem, 95501 

This palynological study is ahned at a detai1ed reconstruction of changes in 
vegetation and c1imate in the Eastem Mediterranean basin during the 1ate 

, Qu.atemary. The research is based on the 18 meters long "VALP AMED 95-05" core 
located off the southem Israe1i coast, at a depth of 884 meters and covering the last 
86,000 years. The core was sequentially sampled for palynological analyses at 
intervals of 20 cm. Pollen grains from each sample were extracted, identified and 

. counted and the pollen spectrum was constructed 
The results indicate that the sequence that spans from the end of the Marine 

, Isotopic Stage (MIS) 5 to the Holocene can be divided into different pollen zones 
) main1y based on changes in the Arboreal PollenjNon Arboreal Pollen (AP jNAP 

ratios. After a relatively humid period (pollen zone 6), the beginning of the last g1acial 
(MIS 4, pollen zone 5) shows some drying. During MIS 3 (pollen zones 3-4) the high 

) enopodiaceae (goosefoot Oו. AP levels and low values of Artemisia (sagebrush) and 
indicate more humid conditions, with some coo1ing [e.g. peaks in Cedrus (cedars)]. A 

enopodiaceae Oו. sharp decrease in AP levels and a simultaneous rise in Artemisia and 
, ratios typify the dry Last Glacial Maximum (LGM) around 19,000 Y.B.P. (MIS2 

pollen zone 2). More humid conditions retumed during the Late G1acial. The 
Holocene (pollen zone 1) is characterized by re1atively high AP levels, main1y Pinus 
(pines) and Quercus (oaks), suggesting that the Mediterranean maquis was more 

. extensive in the area and that precipitation was re1atively higher 
. Saprope11 and 3 (around 9,000-7,000 years B.P. and 86,000-84,000 years B.P 

respectively), are easily recognized by the high concentrations and good state of 
preservation of pollen grains that, in tum, accord with the Total Organic Carbon 

. measurements carried out on the same core 
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NEW OBSERV ATIONS FROM PALEOSEISMIC RECORDS 
ACROSS THE DEAD SEA AND JORDAN V ALLEY BASINS 
DURING THE LAST 70,000 YEARS 

2,3 , l,2, Stein, M.2, Agnon, A. 1 and Neumann, F.l .ז. Kagan, E 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

91904 , Ram, Jerusalem 
95501 , 2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 

3. Institut fiir Palaontologie, Rheinische Friedrich-Wilhelms-Universitat 
Bonn, Nussallee 8, D-53115 Bonn, Germany 

Earthquake induced lake sediment deformation is a unique and useful tool for 
reconstruction of pa1eoseismic history. The factors control1ing seismite (earthquake 
marker) formation are numerous and as of yet difficu1t to specify. These factors may 
include: water depth at site (mass of water above sediment), lithology, sediment 
compaction, sedimentation rate, gradient of lake bottom, position with respect to 
basin topography, and location with respect to earthquake source. These factors can 
control the probability of seismite formation, and if so how the seismite wi1l appear in 
the geologica1 record (thickness and type: e.g. breccia, homogenite, or fold). We study 
various sections of Lisan (late Pleistocene) and Ze'elim (Holocene) Formations from 
different lake environments, to examine as much diversity in conditions as possible. 
These include: the Lisan sections at Massada and Tovlan (Nahal Tirza), along with 
the previously described and wel1-dated Perazim section (Marco et al., 1996), with an 
emphasis on the deformed layers. We present a refined chronology of the Perazim 
seismites in light of the new U-Th ages of the section (Hasse-Schramm et al., 2004). 
We also present new U-Th ages from Massada and Tovlan. These radiometric ages, 
along with stratigraphic correlation, allow us to compare the various sections 
comprehensively, and compare the appearance of seismites within them. 

Exposures of the late Holocene lake were examined at the Ze' elim and Ein 
Feshkha gu11ies on the westem retreating shores. The two sections are located in the 
nearshore - fan delta (Ze' elim) and in the mostly lacustrine (Ein Feshkha) 
environments, thus allowing comparison of the seismite behaviour in the two 
different environments. Comparison of the Ein Feshkha section with that of a nearby 
core (Migowski, 2004) and comparison of the Ze' elim gully section with that of Ken­
Tor et al. (2001) provides a higher resolution and reveals additiona1 seismite events 
and new information. This highlights the importance of spatial ana1yses. 

We discuss a previously overlooked type of seismite, known from the sea and 
other lake sites, the homogenite. Homogenous layers are distinct from the typical 
aragonite or clay 1aminae known from the Lisan Fm. and seem to be a combination of 
the two. Essentially, the same formation mechanism as for the breccias (Marco et al., 
1996), but with more thorough mixing, has occurred causing homogenization. These 
homogenites add events to the paleoseismic history and produce a record of higher­
resolution. 
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GEOLOGICAL CHARACTERISTICS OF AFULA AND THEIR 
INFLUENCE ON DISTRIBUTION OF SITE EFFECTS PARAMETERS 

Kalmanovich, M., Ataev1G., Zaslavsky, Y., Gorstein, M., 
Perelman" N., Dan, 1., Gi ler, D., Aksinenko, T., Giller, V., 
Livshits, 1. and Shvartsburg, A. 
Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod, 

71100 

The town of Afula is located in earthquake prone area, in the vicinity to the 
Dead Sea Transfonn. It is recently developed town and might be the place for future, 
heavi1y damaging events, due to the combination of site effects and urban 
development. In accordance with the geologica1 features Afula and environs may be 
divided into three structura1 zones: 

The Yizreel basin of Neogene age includes lower Afula and the settlements of 
Merhaviya and Sulam. This zone is a flat plain overlain by the Quaternary deposits of 
severa1 meters thick. 

The Ba1fouriyya - Afula Ilit ridge, 3.5 .km long, consists of the Lower Basa1t. 
Givat Hamore Mount, which is uplifted block consisting of Umestone complex 

of Eocene age. 
The horizonta1 to vertica1 spectra1 ratio technique was applied to 332 

microtremor measurements in order to estimate site effects in the town of Afula. The 
extended data base of the measurement results enabled constructing the resonance 
frequency and its associated HjV amplitude maps. Within the selected structura1 
zones site effect parameters are distributed as follows: 

HjV spectra1 ratios for Yizreel basin show two peaks. First peak has resonance 
in the range of 0.35-0.8 Hz and amplitude 2-4 and is associated with the Lower Basa1t. 
The second peak has frequencies of 1-12 Hz with amplitude 2-8 and is associated with 
limestone of Gesher Fm. and fragments of Cover Basa1t and Bira conglomerate in the 
area of Merhaviya and Sulam settlements; 

The Ba1fouriyya - Afula Ilit ridge is characterized by absence of site effects in 
the eastem part and by amplitude 3-9 at the resonance frequency 5-12 Hz, correlating 
with depth of the Lower Basa1t, in the westem part; 

At the Givat Hamore Mount block site effects are not found. 
on the basis of microtremor measurements two fault sets of SE-NW and S-N 

separated the Yizreel basin, Ba1fouriyya - Afula Ilit Lower basa1t ridge and Givat 
Hamore Mount block were detected. 
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QUANTIFYING EVAPORATION FROM SURFACE-EXPOSED 
FRACTURES: MECHANISM AND IMPLICATIONS FOR 
GROUNDWATER SALINIZATION AND CONTAMINATION 

Kamai, T.l,2, Weisbrod, N.l and Dragila, M.3 
1. Department of Environmental Hydrology & Microbiology, 

Zuckerberg Institute for Water Researcn, Blaustein Institute for 
Desert Research, Ben-Gurion University of the Negev, 84990 

2. Department of Geological and Environmental Sciences, Ben-Gurion 
University of the Negev, P. O. Box 653, Beer-Sheva, 84105 

3. Department of Crop & Soil Sciences, Oregon State Univeristy, 
Corvallis, OR, USA 

Evaporation from fractured rocks was examined in the laboratory as the main 
process that causes salt accumulation in fracture apertures. Cool night atmospheric 
air temperatures enable warmer and less dense air in fractures to exit the aperture by 
convection. This vertical air movement enables transport of water vapor out of the 
fracture aperture. By this process a signilicant amount of water vapor is transported 
from the fracture to the atmosphere, subsequently causing salt formation along the 
fracture surface. The rare but intensive rain events that often occur in deserts could 
dissolve this accumulated salt and flush it to the underlying aquifer. This may be of 
great importance for groundwater saIinization, especially in low permeability rocks, 
where without this mechanism salts are likely to accumulate in the upper vadose 
zone and never reach the groundwater. 

The main objectives of this work were to quantify experimentally the amount 
of water vapor lost from fractures under controlIed conditions, and to understand the 
impact of environmental conditions on the evaporation rate. A customized Climate 
Control Room (CCR) was especially designed and constructed to mimic the extreme 
night-time and day-time temperature conditions typical of deserts. Within the CCR, 
two customized Fracture Simulators (FS) were buiIt and installed; each was 
constructed from two chalk blocks with a ~10 mm space in-between. The rocks and 
fractures were instrumented so that the temperature at the bottom of the rock was 
constant. Humidity and temperature within the fracture aperture and within the rock 
were constantly monitored. A feeding container was attached on each side of the 
block to supply the rock with pore water solution under constant tension. The inflow 
of water from the feeding containers into the rocks, as welI as the overall changes in 
water content within the block, were constantly monitored and recorded. Results 
from this experiment show that signilicant evaporation rates occur during night 
conditions. These rates are determined by the temperature difference between the 
ambient air and the air within the fracture aperture. A numerical model yielded 
similar values, showing that vertical air convection is responsible for the vapor 
removal from the fracture, where the humid air in the fracture aperture is replaced by 
dry desert air. It is worth mentioning that this process is also vaIid for toxic 
contaminants that may accumulate on the fracture surface and eventually leach to the 
groundwater. 
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GEOPHYSICAL IMAGING OF AN ACTIVE STRAND OF THE 
CARMEL FAULT: A CONTRIBUTION TO SEISMIC HAZARD 
ASSESSMENT 

, 5.1 Arie!YJ R.1hHarkavi, A.!t. Meiler, M.1, 5hapirt ~ Kanari, M. 
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, . y, R.3, Yagoaa, G.3, Wald, R <גO.3l l'\lovits ךBakun{ D.3, Ba 
, 2 . 5htivelman, V. , Goldma1).( M.4, RybaI<ov, M.4, Agnon, A 

l כ., Feinstein, 5.3 and Marco 
1. Department of Geophysics and Planetary Sciences, Tel Aviv 

69978 , University, Tel Aviv 
2. Institute of Earth Sciences, Hebrew University of Jerusa1em, Givat 

91904 , Ram, Jerusalem 
3. Department of Geologica1 and Environmental Sciences, Ben-Gurion 

84105 , University of the Negev,. P. o. Box 653, Beer-Sheva 
71100 , 4. Geophysica1 Institute of Israel, P.O. Box 182, Lod 

We performed a series of geophysica1 profiles in order to constrain the precise 
fau1t, which takes up a portion T1רiS . location of the active strand of the Carmel Fau1t 

of the sinistra1 movement of the Dead Sea fau1t, is considered a major source of 
seismic risk for the popu1ated and industria1 area of Haifa bay. We have re-ana1yzed 
published seismic 1ines and surveyed geomorphic features in order to better define 
the fau1t trace at the surface. The geophysica1 surveys were carried across the 

-suspected trace of the fau1t in the Jezreel Va11ey, northeast of Kibbutz Mishmar 
Ha' emek. Another goa1 of the research was to train MSC and PhD students from the 
universities of Jerusa1em, Tel Aviv, and Beer Sheva, who performed the research 
under the guidance of senior researchers from the Geophysica1 Institute and these 
universities. Gravity, magnetic, and seismic refraction revea1 the sha110w sediment 

, stratigraphy. The most informative survey is a high-resolution seismic reflection 
which reveals severa1 strands of fau1ts, the southemmost of which is associated with a 
subtle topographic flexure. The fau1t appears to be active because it offsets very 
sha110w reflectors. A very shallow topographica1 ledge, which coincides with the 
main fau1t location and continues further due northwest implies a recent normal slip 
component of about 1 m. A pa1eoseismic study that will be carried out in the next few 
months is expected to impose better constraints on the location and activity of this 

. section of the Carmel fau1t 
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BENTHIC FORAMINIFERA AS A TOOL FOR RECONSTRUCTING 
HOLOCENE CLIMATE CHANGES IN THE EASTERN 
MEDITERRANEAN BASIN 

, 2 . pi-Labint5A.2, Bar-Matthews, M סKatav-Avnaim, 5.11 Alm 
3 . n, A. ,5ivan, .1 and Paterne, M 5סchilman, B.2, Aya 

, 1. Recanati Institute for Maritime Studies, Haifa University, Mt. Carmel 
31905 , Haifa 

95501 , 2. Geological Survey of Israel, 30 Malkhe Israel St. Jerusalem 
, 3. LSCE -CNRS-CEA, Avenue de la Terrasse, 91198 Gif sur Yvette 

France 

The Holocene paleoclimatic and paleoceanographic changes of the 
eastern Mediterranean basin were reconstructed basea on fluctuations in 
foraminiferal density, diversity and species composition from two cores. Core 
95-01, from 5E of Cyprus {980 m water depth) represents the northem 

,) Levantine basin while core 95-09, from 5W of Ashkelon (884 m water depth 
represents the southem Levantine basin and mainly the distal part of theNife 

6180 delta. The dating was obtained by comparing the Globigerinoides ruber 
curve of both cores with the 6180 record of the speleothems from the 50req 

. Cave, which is well dated by the U-Th series 
At the beginning of tne Holocene, between12 / 11.7 and 9.4 kyr BP, the 5E 

-and NE Levantine oasin sea floor was relatively oligotrophic and well 
ventilated. It was inhabited by a large number of species with a high density 

-assemblage, usually denoting an un זand dominance of a foraminifera 
. disturbed stable sea floor 

, During the formation of sapropel 51 between 9.4/9.3 and 6.9/6.8 kyr BP 
. food supply was relatively high and oxygen concentration fell to a minimum 

her precipitation rates that increased the ~ The climate was more humid, with hi 
Nile derived water supply to the Medlterranean, and lower seasonal amplitude 
prevailed, with relatively warm winters and humid summers. A short phase of 
cooling episode, accompanied by a decrease in the amount of water flow into 

. the Levantine basin, occurred at 8 kyrBP 
During the mid-Holocene, from 6.4 to 5.1 kyr BP, an increase in the 

relative abundance of opportunistic species, higher dlversity values, and higher 
em tfו. sedimentation rates, reaching 12 cm/1000yr, were observed in the nor 

Levantine basin. These data indicate a less stable environment with more 
pronounced seasonality, together with fluctuations in food supply and sea floor 

. ventilation, all of which reflect the transition to an unstable arid climate regime 
On the other hand, in the southern Levantine basin, relatively high diversity 
values and dominance of shallow infaunal species and a relative decrease in 
sedimentation rate, reflecting a mesotrophic stable environment, coincided with 
a gradual transition to an aria climate but still with a continues supply of fluvial 

. seaiments of Nile origin 
Over the last 5000 years low abundance and diversity values were 

hout the eastem Levantine basin. In spite of the resemblances ~ observed throu 
in these ecologIcal characteristics the continued dominance of opportunistic 
species in the northern Levantine basin indicating an unstable, oligotrophic 
environment, with pronounced seasonality. In the southern Levantine basin the 
dominance of shaIlow infaunal species, reflect a mesotrophic-oligotrophic 
environment influenced continuously by the Nile River discharge with 
pronounced seasonality and a flood regime that caused instability in the 

. nutrients supply to the region 
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LOCALIZED COMPACTION IN ROCKS: NUMERICAL AND 
ANAL YTICAL APPROACHES 

Katsman, R., Aharonov, E. and Scher, H. 
Departrnent of Environmental Sciences and Energy Research, Weizmann 

Institute of Science, Rehovot, 76100 

Porous rocks, subjected to compressive stress, often undergo mechanical 
compaction via grain crushing and rearrangement, and chemical compaction via 
pressure solution. The compaction leads to irreversible volume reduction that 
spontaneously loca1izes into elongated features under some conditions. However, the 
loca1ization process is poorly understood. The formation and propagation of 
compaction bands has recently been studied using an e1asto-plastic Spring Network 
Model (Katsman et al., 2005). Simulation results show that compacted regions 
experience stress concentrations at their tips, reminiscent of Mode 1 cracks. However, 
aside from this simi1arity point, comparison of stress around compacted regions to 
stress around cracks reveals that the stressj strain distribution in such defects is quite 
different than that around Mode 1 cracks (or anticracks introduced by Fletcher and 
Pollard [1981]). This work represents an analytical solution for the stress around a 2D 
loca1ized compaction band, using the 11 transformation problem" introduced by 
Eshelby (1957). The analytical solution is shown to agree with results from our 
recently introduced elasto-plastic Spring Network Model for simulating mechanical 
and chemical compaction. 
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ROCK-FALL HAZARD ALONG THE RAILWAY CORRIDOR TO 
JERUSALEM IN THE SOREQ AND REFAIM VALLEYS (ISRAEL) 

Katz, 0.1, Reichenbach, P.2, Romem, 5.3, Almog, E.1,3 and 
Guzzetti, F.2 
1. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
2. CNR - IRPI, via della Madonna Alta, 126, 06100 PERUGIA, Italy 
3. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 

Rock-falls are fast moving destructive landslides, typical of steep hard­
rock escarpments. Rock-fall occurs when a rock fragment (a block) is detached 
from a nearly-vertical cliff and travels down-slope by bouncing, flying and 
rolling. In this work we evaluate the rock-fall hazard along the ramoad corridor 
to Jerusalem through the valleys of Refaim and Soreq (hereafter the studied 
area) and detect areas of increased hazard. 

The Refaim and Soreq mountainous valley-sections stretch for about 
30km from the Judean highlands water-divide in the east to the mountain-front 
in the west. The rock-sequence that crops out along the valleys comprises 
carbonate rocks. The relief is generally a few hundreds of meters with moderate 
(25°-40°) to sub-vertical slopes. This landscape holds the potential for rock-fall 
generation. In 1927, rock-falls triggered by a 6.2 magnitude Dead-Sea transform 
earthquake damaged the railway track. 

We focus on three issues: (a) rock-fall source; (b) conditions for rock-fall 
initiation; and (c) down-slope rock-fall trajectories. We mapped tens of 
dolomitic rock-blocks with volumes of 10o-10~m3 along the slopes and in the 
central Soreq valley bottom. Field observations show that the main rock-fall 
source is the dolomitic Aminadav formation above the contact with the marly 
Moza formation, where 101-102m3 dolomitic blocks are formed as a result of 
tensile-fracturing combined with continuous creep of the underlying Moza 
formation. The oase of the blocks is placed in tIle colluvium and thus we 
conclude that a seismic-acceleration is needed to initiate the rock-falls. 

To analyze the rock block trajectories we used a GIS based 3D rock-fall 
simulation program (STONE). The program requires as input a Digital-Terrain­
Model, a map of the rock-block cfetachment areas and a grid 01 the surface 
friction and energy restitution coefficients. Field mapped rock-blocks were used 
for calibration offhe model. We ran STONE on the studied area with 1-3mjsec 
blocks initial horizontal velocities (Vh), a range of surface friction and energy 
restitution coefficients and two rock-block detachment-areas: upper and lower 
contacts of the Moza formation. Topography was modeled using a 25x25m grid 
DTM. The model shows that when Vh>2mjsec, the rock-fall trajectories reach 
the railroad tracks in 7 different sections and reach all sites where blocks were 
mapped in the field. Using lower Vh values the calibration is not satisfied. 
Different friction and energy restitution coefficients (in a realistic range) have 
minor influence on the resu1ts. 

We conclude that sections of the railroad to Jerusalem along the Refaim 
and Soreq valleys are vulnerable to rock-falls. The rock-fall source is the contact 
of the Moza and Aminadav formations where dolomitic rock-blocks are 
formed. Significant rock-fall events will be triggered by strong-earthquakes. 
Thus, we recommend to stop the train transportation and to carry-out railway 
tracks inspection after strong earthquake located along the Dead-Sea-transform. 
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N TRACE ELEMENT סNSTRAINTS סEXPERIMENTAL C 
-F K סN AND MELTING סNING DURING DEHYDRATI סPARTITI 

FREE MORB AT 4-6 GPA AND 700-1400 oC 
. Kessel, R 

, Institute of Earth Sciences, Hebrew University of Jerusalem, Givat Ram 
91904 , J erusalem 

Fluids and melts liberated from subducting oceanic crust recycle 
lithophile elements back into the mantle wedge, faci1itate melting therein, and 
ultimately lead to prolific subduction zone arc volcanism. However, the 
composition of such liquids has not been investigated in detai1 due to 
experimental and analytical difficulties. Uncontrolled loss of dissolved 
constituents with emanating fluid upon piercing have severely 1imited the 
reliability of chemical data on high-P fluids so far. 

1 developed a new analytical technique, the 11 freezing" approach, by 
which frozen fluids are directly ablated and, for the first time, completely 
analyzed in diamond-trap experiments. 1 used this technique to characterize the 
liquid phase coexisting with K-free basalt at 4 and 6 GPa, 700-1400 °C, and 
determined the partitioning of a suite of key trace elements between eclogite 
minerals and the liquid phase. 

Our results indicate changes in the nature of the 1iquid phase according to 
the pressure and temperature of the system. At 4 GPa a fluid with -80 wt% 
H20 coexists with eclogite up to 850 °C while a hydrous melt is stable above 
900 °C, indicating a solidus between 850 and 900 °C. The solidus is between 
1000 and 1050 °C at 5 GPa, but ends at a second critical endpoint between 5 and 
6 GPa. A supercritical liquid that changes its chemistry continuously with 
temperature coexists with gar+cpx at 6 GPa. 

The different liquids are also distinguishable in trace element pattern. 
Aqueous fluids resulting from dehydration of an eclogite at 4 GPaj700-800 °C 
and 5 GPaj700-1000 °C are characterized by bulk partition coefficients 
Dfluidj so1id of Rb, Cs, Ba, and Pb of 101 or higher, by DUfluidj solid > 
DThfluidj so1id, by DREEfluidj so1id and DHFSEfluidj so1id between 0.01 and 
0.5, and a 1imited mobility of Li. In contrast, the hydrous melts at 4 GPaj1000-
1200 °C and 5 GPaj1100-1200 °C have DUmeltjsolid < DThmeltjsolid and a 
steep REE pattern characteristic for garnet in the residue. At 6 GPa, supercritical 
liquids are characterized by a high mobility of almost all of the investigated 
elements. The supercritical liquids are also characterized by DUliquidj so1id < 
DTh1iquidj solid, extreme fractionation of REE (e.g. 
DLaliquidj solidjDLuliquidj solid - 1000) and highly mobile Sr at all 
investigated temperatures. This pattern indicates that the supercritical liquid 
has a melt-like character. 

The 6 GPa pattern is not dissimi1ar to an 11 adakite-type" signature. In both 
cases, supercritical 1iquids provide an appealing alternative origin for such 
geochemical features. The chemical properties of supercritical liquids liberated 
at depths exceeding -160 km remove the distinction between fluids and melts. 
As a consequence, fluid-type geochemical signatures from the oceanic crust are 
limited to ~ 160 km, at higher pressures the mobi1e phase wi11 inevitably add a 
melt-like trace element pattern to the mantle wedge. 
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THE EFFECT OF THE DEAD SEA LEVEL CHANGES ON THE 
FRESH-SALINE INTERFACE IN THE ALLUVIAL FAN OF WADI 
ARUGOT 

Kiro, Y.l,2, Yechieli, Y.l, Starinsky, A.2, Lyakhovsky, V.1 and 
Shalev, E.l 
1. Geological Survey of Israel, 30 Malkhe Israel St., }erusalem, 95501 
2. Institute of Earth Sciences, Hebrew University of }erusalem, Givat 

Ram, }erusalem, 91904 

The Dead Sea water level has been decreasing since the 1960' s by 25 meters, 
reaching a rate of 1 m/yr in the past few years. The rapid 1ake level decrease causes a 
significant drop in the groundwater leve1 and in the fresh-sa1ine interface location. 

The present study aims to determine the hydrological processes in time and 
space in this extremely dynamic system. For this purpose, the fresh-sa1ine interface 
and groundwater level are monitored at the alluvial fan of Wadi Arugot and 
chemical analyses of the water are performed. 

The Dead Sea leve1 drop is accompanied by a change in the chemical 
composition (e.g. Na/O changing from 0.28 to 0.23), while its sa1inity (340 g/l) has 
not varied much. This change in water composition can be distinguished in the 
groundwater. Therefore, profiles of the chemical composition in boreholes can imply 
the dynamics in the groundwater system. Dead sea water from a few decades ago 
was found above more recent sa1ine water. This suggests that there is a continuous 
lateral flow of sa1ine water from the Dead Sea into the aquifer. Furthermore, it may 
allow evaluation of the Dead Sea water penetration rate into the aquifer. 

The groundwater of Wadi Arugot contains brine that differs from the Dead sea 
water by its sa1inity and composition (Na/O -0.35). The brine is located in the 
phreatic aquifer far from the coast and in the confined aquifer. There is a transition 
zone between the brine and the fresh water. Furthermore, a mixture between the 
brine water and the Dead Sea water is observed, usually above the Dead Sea water. 
This mixture indicates the groundwater flow patterns. The fresh water flows above 
the brine, mixing with it and then continuing and mixing with the Dead sea water. 

Simulations were done with the SUTRA model on the Dead Sea groundwater 
system. The first simulations were steady states and transient simulations for the 
simple case of a phreatic aquifer with a changing boundary condition representing 
the Dead Sea leve1 changes. The simulation results show good agreement with the 
field data, both in time and space. A case of two-aquifer system, where a low 
permeability layer separates phreatic and confined sub-aquifers, is also studied. The 
effect of the extent of this low permeability layer on the fresh-sa1ine interface is 
examined. The simulation results and the fie1d data determine the fresh-sa1ine 
interface and groundwater leve1 movement rate and allow the prediction of the 
system behavior in the future. 
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POTENTIAL BASEMENT SOURCE ROCKS FOR THE PALEOZOIC 
SUCCESSION IN SOUTHERN ISRAEL: U-PB SHRIMP DATA ON 
METAMORPHIC ZIRCONS 

2 . Kolodner, K.l, Avigad, D.l and Ireland, T.R 
erusalem, Givat 1ז. Institute of Earth Sciences, Hebrew University of 

91904 , erusalem ז, Ram 
, 2. Research School of Earth Sciences, Australian National University 

Canberra ACT 0200, Australia 

A comparison of the detrital zircon age spectra with avai1able geochronologica1 
information on Arabian-Nubian Shield (ANS) basement rocks showed that Cambrian 
sandstone in Israel was derived from erosion of the ANS. However, severa1 

) anoma1ies (particularly the presence of Kibaran and pre-Neoproterozoic zircons 
were encountered while ana1yzing detrital zircons using the U-Pb SHRIMP 

que, suggesting that previous geochronologica1 studies were not echתi t 
. comprehensive enough to detect the entire range of zircons ages in the basement 

The present study on three metamorphic basement rocks of the Elat area 
attempted to complete data gaps in the geochronology of this terrane, to assess 
whether any pre-Neoproterozoic zircons are present in the Elat basement, as well as 

) to obtain an indication on the timing of high-temperature (migmatite formation 
metamorphism in the region. U-Pb ages, ThjU ratios and CL images were examined 

. on the zircon grains 
our results indicate that most of the zircons in the Elat area rocks were 

generally not affected by the relatively-late high temperature metamorphism and 
retained older ages. The abundance of zircons ages between -870-770 Ma in the Elat 
Schists is in 1ine with previous ages obtained on this rock, representing the age of the 
origina1 volcanic arc from which the schist was derived. Simi1arly, the mean age of 

. -740 Ma of the Elat Granitic Gneiss is consistent with previous geochronology data 
No pre-Neoproterozoic zircons were found in the region supporting the genera1 view 

. of northern Sinai being a Neoproterozoic crustal edifice 
The Roded Migmatite rocks record a comp1icated geologica1 history which 

exact interpretation is still unclear. The migmatite contains zircons of variable 
Neoproterozoic ages. Old grains (820 Ma) are interpreted as detrita1s in the origina1 
sediment. Younger grains with metamorphic rims that may indicate ages of Low 
pressure - High Temperature metamorphism and migmatization in the Roded block 
yielded ""'600-650 Ma. The origin of younger zircons that were encountered in the 
migmatite (as young as 550 Ma) is unclear. Regiona1 metamorphic event of this age is 

-unknown in the northern part of the ANS. It is possible that loca1 heating from post 
tectonic a1ka1ine intrusions which are abundant in this area in the late Neoproterozoic 
may have triggered the crystallization of these zircons. As a whole, the young zircon 
ages are consistent with basement evolution lasting unti1 the end of the 

. Neoproterozoic 
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SOURCE PARAMETERS OF SMALL AND MODERATE 
EARTHQUAKES IN ISRAEL FROM REGIONAL MOMENT 
TENSOR INVERSION 

Kraeva, N. and Hofstetter, A. 
Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod, 

71100 

The study of earthquake mechanisms is an attractive approach for a quick and 
inexpensive survey of the state of stress of areas in Israel. With the deployment of 
digital broadband network in Israel we are now capable of caring out regional 
distance moment tensor inversion of small to moderate-sized earthquakes using the 
method of the complete waveform inversion which incorporates all types of waves 
(Dreger and Helmberger, 1993; Dreger and Langston, 1995). The advantage of this 
method is that it provides very good constraint on the focal parameters even in the 
case when we have data just of a single station. At the low frequency approach used 
in this method for a point in space and time source representation, relatively simple 1-
D velocity models may be applied to effectively model the data. 

Calibrating velocity models to get a robust catalogue of Green' s functions was 
the most important step for successful seismic moment tensor estimations. It was 
found in a tria1 and error process that in Israel two 1D velocity models are adequate 
for the recovery of the seismic moment tensor. The library of calibrated Green' s 
functions was precomputed for these velocity models as a function of source-receiver 
distance and source depth. 

The method was already successfully applied at GII recently for waveform 
inversion of the aftershock sequence of the 22/11/1995 Gulf of Aqaba earthquake 
(Hofstetter et a1., 2003) from data of one station. In this work, all Israeli broadband 
stations were used for ca1culations simultaneously. Records of small to moderate­
sized earthquakes (ML =3.5-5.2) occurred in Israel and nearby since December 1996 
was processed for estimation of source parameters such as sca1ar seismic moment, 
source depth and foca1 mechanism. 

It was found that due to high long-period ambient noise, full solutions can be 
obtained without missing on1y for events with the moment magnitude since Mw=3.7. 
For these events, the comparison between foca1 mechanisms obtained from moment 
tensor inversion with those of first motions registered by the short-period loca1 
network demonstrates that moment tensor inversion method gives compatible or 
even more exact solutions. Two cases when the first motions method could not work 
correctly are discussed. It is shown also that a resolution of the source depth is 
improving with increasing of the moment magnitude and number of stations, and 
the local and moment magnitude discrepancy decreases with magnitude growth, 
from about 0.8-1.0 magnitude units at Mw=2.9 up to about 0.1 at Mw=4.0-5.1. The 
dominated style of faulting in Israel corresponding with the obtained moment tensor 
solutions is strike-slip. 
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RADIOCARBON AND 87SRj86SR RATIOS OF JORDAN AND 
KINNERET MELANOPSIS SHELLS: TRACERS FOR THE 
COMPOSITION OF PALEO-WATERS 

Lev, L.1,2, Boaretto, E.3, Hazan, N.4, Marco, 5.1 and 5tein, M.2 
1. Tel Aviv University, Tel Aviv, 69978 
2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
3. Weizmann Institute of Science, Rehovot, 76100 
4. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 

We investigated the feasibility of using Melanopsis shel1s as radiocarbon 
chronometers and pa1eohydrologica1-geochemica1 tracers of fresh waters of the 
northem Jordan valley and Lake Kinneret. The various water types were 

238U] activity ratios / 234ט [ characterized by the radiocarbon reservoir age, 87Sr/86Sr and 
and Sr / ca ratios. The radiocarbon ages of 1iving Melanopsis and their water were 
found to be the same - characterizing the reservoir age. Lake Kinneret reservoir age 
(RA) is 800:1:200 years, the Melanopsis type 1iving in the lake is costata jordanica and 

: the 87Sr/86Sr is 0.7075. The northem Jordan River water and 1iving Melanopsis (type 
costata costata) are characterized by RA = 2500 years, and 87Sr/86Sr= 0.7070. The 
streams draining the Golan basa1tic aquifers contribute low reservoir age and 
strontium with low 87Sr/86Sr ratios (-0.7030). They mix with Jordan River and Lake 

= Kinneret water in sites such as Gesher Benot Ya'aqov (RA=2500 years, 87Sr/86Sr 
.) 0.7062 = 0.7067) and Naha1 Zacci (RA=800 years 87Sr/86Sr 

We app1ied the modem data to severa1 fossil sites: Melanopsis shel1s were 
. recovered from trenches dug for pa1eoseismic reconstruction in the Bteiha valley 

They yielded RA= 750+/-150 years, suggesting flooding of the Bteiha by Lake 
Kinneret after the 1200 A.D earthquake and contribution from the basa1tic Golan 
streams. Fossil Melanopsis from the site of Hamadiya yielded RA = 1500+/-500 years 
and 87Sr/86Sr = 0.7077, which is consistent with flooding of the site during Lake Lisan 

.) 24 ka BP ~ high stand ( 
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EARTHQUAKE INDUCED CLASTIC DIKES IN THE LISAN 
FORMATION DETECTED BY ANISOTROPY OF MAGNETIC 
SUSCEPTIBILITY 

Levi, T.l,2,3, Weinberger, R.2, A'ifa, T.4, Eyal, Y.l and Marco, 5.5 

1. Department of Geological and Environmental Sciences, Ben Gurion 
University of the Negev, Beer Sheva, 84105 

2. Geological Survey ofIsrael, 30 Malkhe Israel St., Jerusalem 95501, 
Israel 

3. Ramon Science Center, Ben-Gurion University of the Negev, P.O. Box 
194, Mizpe Ramon, 80600 

4. Geosciences-Rennes, CNRS UMR6118, Universite de Rennes 1, 
Campus de Beaulieu, 35042 Rennes cedex, France 

5. Department of Geophysics and Planetary Sciences, Tel A viv 
University, Tel Aviv, 69978 

Oasti.c dikes may form either by passive depositi.on of clasti.c material into pre­
existing fissures or by fracturing and injecti.on of clasti.c materia1 during seismic 
shaking. Because of their simi1ar final geometry, the origin of clasti.c dikes is 
commonly ambiguous. We studied the mechanisms of clasti.c-dike formati.on within 
the seismically acti.ve Dead Sea basin, where hundreds of clasti.c dikes cross the soft 
rock of the late Pleistocene lacustrine Lisan Formati.on. We analyzed the anisotropy of 
magnetic suscepti.bility (AMS) of clasti.c dikes of known origin and defined 
characteristi.c AMS signatures of depositi.onal or injecti.on fi11ing. 

We discovered that passively-filled dikes, which contain brownish silt 
resemb1ing local surface sediments, are characterized by an oblate AMS ellipsoid and 
vertical minimum suscepti.bility axis V3. Dikes that contain green clayey sediment 
connected to detrital layers of the same compositi.on are characterized by triaxial 
AMS ellipsoids, well-grouped sub-horizontal and parallel to the dike walls' 
maximum suscepti.bility axis V1, and sub-vertical intermediate suscepti.bility axis V2. 
The passively-filled dikes comprise only a few dikes of the entire group of hundreds 
of clasti.c dikes in the Lisan Formati.on. The distributi.on of V2 and V3 directi.ons is 
commonly streaked, implying that the clayey sediments f10w under high velocity. 
Fracture and f1uid mechanics considerati.ons indicate that the injecti.on of clasti.c 
materia1s occurred simultaneously with fracturing or, at least, opening of existing 
clamped fractures in the Lisan host rock. Field evidence and AMS analysis indicate 
that most of these dikes were emplaced by injecti.on inferred to be due to seismically 
triggered f1uidizati.on-liquefacti.on. This novel applicati.on of the AMS provides a 
petrofabric tool for distinguishing passively-filled dikes from injecti.on dikes. Further, 
f10w conditi.ons determined by the AMS may help to analyze the f1uidizati.on 
mechanism in clayey sediment, triggered by earthquakes. 
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POST MESSINIAN TECTONICS AND RE-EVALUATION OF THE 
IIDELTA" SYRIAN ARC STRUCTURE IN THE LEV ANT MARGIN: 
PRELIMINARY RESULTS 

Levin, D.1, Ben-Avraham, Z.l, Reshef, M.1 and Ben-Gai Y.2 

1. Department of Geophysics and Planetary Sciences, Tel Aviv 
University, Tel Aviv, 69978 

2. Geophysical Institute of Israel, P.O. Box 182, Lod, 71100 

The continental rnargin of Israel comprises three clisturbances which are 
recognized in the bathymetry as: Dor, Palmahim and Gaza. The suggested 
mechanisms creating these clisturbances vary from tectonic trigger through 1arge 

. gravity slumps to a combination of the two 
The study area is located on the continental rnargin off Netanya, between the 

Dor Disturbance to the north and the Palmahim clisturbance to the south and shows a 
relatively smooth bathymetry. A buried structure within this area, "Delta", has been 
studied and drilled by "BELPETCO" in 1970 for oil and gas exploration. This 
structure, which has been hypothesized to be of 5yrian Arc origin is buried under a 
wedge of Plio-Pleistocene, Nile derived sediments, and Messinian evaporites 

on its westem flank. This enables כrepresented by reflectors M and N on seismic data ( 
us to study the ongoing tectonic activity in the area with minimum influence of the 
slumping processes. The motivation was recognizing active faulting in order to 

. contribute to seismic hazard assessment for onshore and submarine infrastructure 
The project is based on 450 km of multi-channel reflection lines, six of the 

Horizon" lines and eleven of the "Isramco-91"lines series and controlled by 3 oil " 
wel1s: Item, Delta-1 and Yam-1. Designated data reprocessing is performed on 
se1ected lines to improve both the resolution of the shallow part and the 

. interpretation ability of the deeper part 
Observations show that the "Delta" structure and the folded Cretaceous layers 

within it are simi1ar to the "Foxtrot" monocline and the 5yrian-Arc structures of the 
Negev. The Base Neogene reflector on the hinge of the structure converges to the M 

-and N reflector where they develop to the known "Disturbance Zone". Post 
Messinian faulting sub-parallel to the coastline is a1s0 well observed in the east-west 
lines in the "Disturbance Zone" and presumably caused by the flow of the Messinian 

. evaporites westward 
Previous studies of simi1ar structures indicate a deep situated reverse fault that 

dictate the hinge direction of these structures. 5ince the Upper Cretaceous, under a 
compressiona1 regime, Cretaceous and younger sediments of the structures were 
folded. This work expects these comprehensions to project on the studied area and 
thus wil1 attempt to show post Messinian folding of the strata as a response to an 

. ongoing compressiona1 regime 
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RESULTS OF THE PRELIMINARY GEOLOGICAL AND 
MINERALOGICAL INVESTIGATIONS FOR THE DISCOVERY OF 
DIAMONDS AND PRECIOUS STONES IN THE QISHON RIVER 
BASINAREA 

Levin, Y. and Kalmanovich, E. 
Shefa Yamim (A.T.M.) Ltd., 90 Herzel St., P.O.B. 720, Netanya,42106 

Permits are located in the Qishon river depositiona1 basin. The anןjnן Shefa Y 
basin is bordered by the Carmel Fault in the south, and in the north by the Ramat 

. Yohanan Fault and the raised area of the Shefar' am Tiv' on sync1ine 
Company has been operating diamond-prospecting and anןjnן Shefa Y 

exploration works in the Qishon river basin area since January 1999. The main target 
has pointed to the Mt Carmel area as containing potentia1 host rock diamond 
occurrences and continental conglomerates. The study is based on collection and 

, interpretation of geological materia1s and geological traverses, strip surveys, test pits 
. samp1ing, and pre1iminary 1aboratory results of mineralogical tests 

has collected and tested more than 400 samples. The samples anןjnן Shefa Y 
, were from: 1) lengthwise of the rivers and their confluents, 2) within magmatic rocks 

. 3) diluvium,4) terraces 
y in the vicinity of diamond-bearing 1תIndicative minerals may be observed o 

magmatic rock. Unrounded indicative minerals show that primary deposit is located 
nearby. Rich concentration of indicative minerals is mostly located close to basic 

. volcanic outcrops of the Upper Cretaceous and Miocene ages 
, More than 9000 associated mineral grains, including Gamet (Pyrope), Spinel 

Ruti1e, llmenite, Zircon, Corundum, Moissanite, Pyroxene etc. have been found in 
. permit area anןjnן Shefa Y 

Exploration anןjn73 ן diamonds have been found in a p1acer within Shefa Y 
Permit area. One micro diamond was identified by the Kimberley Micro Diamond 

. Laboratory (De Beers, South Africa) from Sample 300 Mount Carmel, Rakefet area 
The size of the micro diamond is 0.074 mm. This is the first finding of a diamond 

. inside host rock in North Israel 
Based on the constructed Map of Gamet-Spinel and Corundum-Moissanite 

. haloes there are two distinct, byage and area, mineral associations in the area 
Diamond - Pyrope-Spinel Association re1ated to the Upper Cretaceous 

volcanism. The mineral association developed exclusively at the South-West slope of 
.) the Qishon Valley (Carmel Mount 

Moissanite-Corundum Association related to the Miocene volcanism (Lower 
, Basalt Formation). The association may be found on both sides of the Qishon Valley 

but is abundant on the North-East slope (Migdal HaEmeq). However, there are 
exposures that contain minerals of both associations (the low and the middle Qishon 

.) river stream 
. Indicative minerals and gemstones were found in size fractions up to 7 mm 

Mineralogical ana1ysis was performed in a fraction less than 1 mm, because almost all 
. samples contain indicative minerals of this size 

is collecting and ana1yzing surface minibulk and anןjnן Currently, Shefa Y 
. drilling samples for estimation of Diamonds and Gemstone deposits 
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HYDROGEOLOGICAL MAP OF COASTAL AQUIFER - PHASE 1: 
SALINITY (CL MG/L) MAP 

Livshitz, Y. 
Hydrological Service of Israel, POB 36118, }erusalem, 91360 

Coastal P1ain Aquiler represents one of the most important water resources of 
Israel. Importance of this aquiler, as an operative storage reservoir, even increases 
today - at the epoch of water desaIination (with its high storativity and low hydrau1ic 
conductivity, thisaquiler provides a unique storage reservoir, situated in the central 
part of the country). 

In the status report on the situation of water resources of Israel, issued by 
Hydrological Service of Israel (HSI), the Coastal aquiler is considered as a single 
aquilerous unit. 5uch approach does not entirely reflect the true nature of this aquiler. 
A more detai1ed representation, taking into account aquiler' s hydrogeological 
structure, is needed. As a first step, hydrogeological map describing the 
hydrogeological structure of the aquifer base and ch10ride concentration in its sub­
aquilers was prepared. 

5ub-aquilers: 
In its western part, the aquiler is composed of four sub-aquifers (A, B, C and 

D). In some locations, there is no hydrau1ic connection between the sub-aquifers and 
between lower sub-aquilers (C and D) and the Mediterranean Sea. 

In order to compi1e the hydrogeological map, a1l aquiler wells (wells 
perforation) were classified to sub-aquilers. The classification was based on wel1s logs 
and on two series of cross-sections: a. The atlas of cross-sections prepared by Y. 
Tolmach, pub1ished by HSI, and - b. The set of cross-sections prepared by E. 5hachnai 
in the 1970s and revised in 2003-2004. Part of the classification task was done by A. 
Edelman (by request of HSI). 

Aquiler base: 
The hydrogeological map of the aquiler base is based on the set of maps 

pub1ished by Gvirtzman (1971) and on the analysis of logs of wel1s that were drilled 
since the 1970s. 

In its eastern part, the Coastal aquiler overlays aquilerous formation of Judea 
group - Yarkon Taninim aquiler (area of 76 km2) and chalk aquitardic formation of 
Mt. Scopus and Avedat groups (area of 1100 km2). In the central and eastern parts, the 
aquiler under1ies aquicludic clay and marls ofYaffo formation (area of 2500 km2). 

Water sa1inity: 
Chloride concentration data, collected by annual samp1ing (2003/04) 

performed by HSI, as well as results of Mekorot and Ministry of Health samp1ing for 
the same period, were used for map preparation. In the eastern part of the aquiler, the 
map is based on results of survey preformed by NRD Ltd. in 2004/05 (by request of 
HSI). 

In the areas where no recent data was avai1able, historical data (latest most 
sa1ine sample) from the database of HSI was used. 

Results of TDEM survey, performed by the Geophysical Institute (M. 
Goldman) by request of the Water Commission, were also used during map 
preparation. The data was classified to sub-aquifers by V. Fridman from HSI. 
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MODELING OF REGIONAL EARTHQUAKES, ASEISMIC 
DEFORMATION AND FAULT PATTERNS 

Lyakhovsky, V.1 and Ben-Zion, Y.2 
1. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
2. Department of Earth Sciences, University of Southern Ca1ifornia Los 

Angeles, CA, 90089-0740, U.S.A. 

We study the coupled evoluti.on of earthquakes and fau1ts in a 3-D 1ithospheric 
model consisti.ng of a weak sedimentary layer over a crystalline crust and upper 

tensor m each layer is the sum of (1) elasti.c strain, (2) damage­aiת mant1e. The tota1 str 
related inelasti.c strain, and (3) ducti.1e strain. We use a visco-elasti.c damage rheology 

coupled aiת model (Lyakhovsky et al., 1997; Hamiel et al., 2004) to ca1cu1ate elasti.c str 
accumu1ati.on. A aiת with evolving materia1 damage and damage-related inelasti.c str 

thermodynamica11y based equati.on for damage evoluti.on accounts for degradati.on 
tensor and materia1 properti.es (rate aiת and hea1ing as a functi.on of the elasti.c str 

invariants separati.ng states of degradati.on and aiת coefficients and rati.o of str 
hea1ing). Analyses of stress-strain, acousti.c emission and fricti.ona1 data provide 

in the sedimentary aiת ts on the damage model parameters. The ducti.1e str aiת constr 
layer is govemed by Newtonian viscosity, whi1e power-law rheology is used for the 

. in the lower crust and upper mant1e aiת ducti.1e str 
Each mechanism of strain and damage evoluti.on is associated with its own 

timesca1e. In our previous study of earthquakes and fau1ts in a 2-D model with 
averaged stress distributi.on over the seismogenic zone (thin sheet approximati.on) we 
demonstrated effects associated with the rati.o between ti.me scales for damage 
hea1ing and for tectonic loading. The resu1ts indicated that low rati.o leads to the 

-development of geometrica11y regular fau1t systems and the characteristi.c frequency 
size earthquake statisti.cs, whi1e high rati.o leads to the development of a network of 
disordered fau1t systems and the Gutenberg-Richter statisti.cs. Stress relaxati.on 
through ducti.1e creep and damage-related strain mechanisms is associated with two 
additi.ona1 ti.me sca1es. In contrast to the previous 2-D model, the thickness of the 
seismogenic zone is not prescribed by the model set-up, but is a functi.on of the rati.o 
between ti.mescale of damage accumu1ati.on and depth-dependent ti.mesca1e of 
ducti.1e stress relaxati.on. Thus, high strain rates generated by large earthquakes 
mainshocks) lead to transient deepening of the britt1e-ducti.1e transiti.on and gradua1 ( 

. decrease of the maximum hypocenter depth with ti.me from the mainshock 
The rati.o between the ti.me sca1e of damage accumu1ati.on and ti.me sca1e of 

energy in aiת damage-related irreversible strain contro1s the partiti.on of the stored str 
the seismogenic zone between seismic and aseismic components of deformati.on. 
Analyti.ca1 and numerica1 resu1ts show that properti.es of aftershock sequences are 
very sensiti.ve to this rati.o. Comparison between 3-D mode1ing and seismic acti.vity in 
the Dead Sea region indicates that the degree of seismic coup1ing is very low in the 
centra1 and northem parts of the Dead Sea Transform, in agreement with previous 

. independent esti.mates 
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WHERE IS THE MAIN STRAND OF THE ELAT FAULT? RELICT 
COASTLINES CONSTRAIN FAULTS SLIP IN THE GULF OF ELAT 

Makovsky, Y.l, Agnon, A.2, Ariely, R.3, Ben Avraham, Z.3 and 
Shemesh, A.4 
1. Ezra Hasofer 9/15, Tel Aviv 
2. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram,Jerusalem,91904 
3. Department of Geophysics & Planet. Sciences, Tel Aviv University, 

Tef Aviv, 69978 
4. Environmental Sciences and Energy Research, Weizmann Institute of 

Science, P.O.Box 26, Rehovot, 76100 

We report here results of high resolution geophysical acoustic sub-bottom 
profiling of the shelf offshore Elat down to about 120 m depth. On-lapping retrograde 
sedimentary layers observed beneath the seafloor of the northem slope down to at 
least 60 m depth suggest shelf evolution during sea level rise. A prominent sub-linear 
steep (>7°) face stretches between about 100 to 140 m sub-parallel to the Elat shoreline 
and outlines an internal basin. This face is fringed at a depth range of 60 to 85 m by c. 
200 m wide gently (<30) sloping terrace. We suggest following Reches et al. (1987) 
that this face-terrace complex is a relict coastline feature, and thus can serve as a 
marker to measure accumulated fault offsets. This face-terrace complex is modified in 
three places: 1. about 5 m down to the north offset of the terrace along a south-east 
striking lineament is observed in front of the Elat Marine Observatory; 2. horizontal 
truncation along at least 700 m stretch, and about 10 m down to the north-east vertical 
offset of the terrace is observed below the port of Elat; 3. about 10 m down to the west 
and 150 m left lateral offset is measured across a north-east striking fracture system 
truncating the north slope. The offset in front of the Elat Marine observatory is in 
agreement with late Holocene ~ 5 m drop of the Coral Beach reef discussed by 
Shaked et al. (2004). 

The age of the terrace-face complex should correspond to a substantial 
duration in which sea level was about 70 to 60 m below present. However, several 
such periods existed since early Pleistocene, and therefore the age of the terrace-face 
complex can not be constrained at this time. Reches et al. (1987) suggested that the 
face-terrace complex evolved during the inter-glacial sea level maximum about 50 Ka. 
They suggest that the major strand of Elat fault offsets left laterally the terrace beneath 
the port of Elat estimating an average slip rate >10 mmjy. Considering the c. 50 Ka 
for the face-terrace complex we estimate about 3 mmjy of left lateral faulting across 
the north slope fracture system. Noting that current relative plate motion estimates 
constrain the total slip rate of the Dead Sea fault system to about 5 mmj y we suggest 
that the north slope fracture system may be the major strand of the Elat fault. The 
truncation of the terrace below the port of Elat could be the result of recent land 
sliding. The ambiguity in the location and slip rate of the Elat fault can only be 
resolved by directed dating of offshore Elat sediments and relict coastal features. 
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ARCHAEOSEISMIC OBSERVATIONS IN THE CARMEL FAULT 
ZONE: MEGIDDO VERSUS YOQNE' AM 

Marco, 5.1, Agnon, A.2, Ussishkin, D.3 and Finkelstein, 1.3 

1. Department of Geophysics and Planetary Sciences, Tel Aviv 
University, Tel Aviv 69978 

2. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 
Ram, Jerusalem, 91904 

3. Institute of Archaeology, Tel Aviv University, Tel Aviv, 69978 

The Cannel Fault, an active NW-striking branch of the Dead Sea fault, exhibits 
unequivocal characteristics of recent activity in its steep 400-rn-high escarprnent, 
sinistrally offset strearns, and rnicroseisrnicity. Although classified as a "capable fault" 
and a rnajor seisrnic risk factor to the populated and industrial area of Haifa bay, no 
directly docurnented evidence for strong earthquakes is avai1able for the Cannel 
Fault. our survey of a variety of darnaged and un-darnaged archaeological structures 
in sites along the Cannel Fault zone rnain1y frorn Megiddo and Yoqne' arn sheds 
sorne 1ight on the late Holocene activity of the fault. Layers of destruction, fallen 
rnasonry, ti1ted floors, and deforrned walls, whose ages are constrained by 
archaeological stratigraphy and correlated to neighboring sites, are interpreted as 
evidence for two darnaging earthquakes that occurred at the end of the fourth 
rnillenniurn BC and at the end of the 9th century BC, respectively. A third 
earthquake, for which the evidence is less conclusive, probably occurred in the 
rniddle of the 8th century BC. In contrast, no darnage is noticed in the 13th century 
AD (the Crusader period) church and other structures in Yoqne' arn, indicating at 

least eight centuries with no strong earthquake along this section of the Cannel Fault. 
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THE USE OF AIRBORNE HYPERSPECTRAL REMOTE SENSING 
HSRS) TO CHARACTERIZE THE ANTHROPOGENIC ( 

CONTAMINATION OF SOILS AND SEDIMENTS ON THE 
WITWATERSRAND BASIN GOLD FIELDS IN SOUTH AFRICA 

Margalit, N.l, Weiersbye, I.M.2, Zur, Y.l, Feingersh, T.l and 
ReVIVO, G.l 

42504 , 1. Bar-Kal Systems Engineering, P.O. Box 8661, Netanya 
2. School of Animal, Plant & Environmental Sciences, University of the 

Witwatersrand, Johannesburg, P.O. WITS 2050, South Africa 

A hyperspectral airbome campaign was conducted in August 2005 in the 
westem section of the Witwatersrand Basin, South Africa, Iristorically the 
world' s richest gold deposit. Both gold and uranium have been mined from the 
Basin at depths ranging from open-cast to over 4 km below surface. The waste 
generated from the rruning process is disposed of in large tai1ings storage 
facilities (TSF's), many of wru.ch have a high sulphur content in tfie form of 
pY!'ites (unoxidlZed) and sulphates. Gold and uramum TSF' s in South Africa are 

ined, and were historicany situated as mountainous deposits on the upper lliוl 
catchments, on drainage lines and on dolomites in order to faci1itate rapid 

e. This historical lack of awareness of environmental protection has ~ draina 
resultea. in extensive contamination of soils, streams and groundwater. Since 
the TSF' s are elevated above the natural ground contours, tFi.ey are particularly 
susceptible to erosion and seepage. Environmental degfadation from gola 
mining waste spreads far beyond tFi.e disposal sites in the Iorm of air pollulion 

, fdust), and boili soil and water pollution as a result of erosion, runoff, seepage 
. g and efflorescence of minerals from acid mine drainage hiזt eac 

The aim of this study is to focus the attention of the mining industry on 
hyperspectral remote sensing as a cost-effective and accurate tool for 
identifying and mapping problem areas, focusing clean-up and mineral 
recovery efforts, and for demonstrating environmental improvement and 
comp1iance. Demonstrating environmentaJ comp1iance is now crucial for mines 

. in South Africa, as lack thereof can lead to the loss of the mining permit 
: Specific objectives of this study are to 

h spectral resolution airbome ~ a) Test and demonstrate the abi1ity of hi ( 
hyperspectral remote sensing to detecf and a.istinguish between different 
sources of surface contaminafion on a range of different geologies, soi1 types 

, and land-uses 
(b) Determine whether the vegetation classes that are known to be 

associated with contaminated substrata are sp'ectrally distinct from vegetation 
classes on non-contaminated substrata, and hence can be useful as mdirect 

. indicators of environmental contamination 
To achieve the above objectives, two transects were flown to the West and 

. East of Johannesburg, encompassing as many different landscapes as possible 
3.3 The airDome data-gatherin...& exercise was carried out at 25,000 It ASL with 

patial resolution. The sensor that was used for this demonstration is ~ meters 
403-a hyper-spectral airborne imager with a spectral range between ,סAISA-E 

2370 nm. Two leve1s of ground-truthirig were carried out at selected points 
along the transect. Firstly, sp'ectral ASD readings were taken in the field, and 
secondly, a sample was taken at each of 1100 geo-referenced points for 
analytical analysls. The results of the HSRS are presented as geo-referenced 

. thematic maps 
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V ARIABLE SEA LEVEL AND FLOODING PHENOMENA IN THE 
BLACK SEA DURING THE EARL Y HOLOCENE 

MartTY.l, Ryan, W.2, Cagatay, N.3, Giosan, L.4, McHugh, C.2 
and vachtman, D. 5 

1. Recanati Institute for Marine Studies, University of Haifa, Haifa, 
31905 

2. Lamont-Doherty Earth Observatory of Columbia University, 
Palisades, NY, 10964, U.S.A. 

3. Division of Geology, Faculty of Mineral Resources, Istanbul Technical 
University, Istanbul, Turkey 

4. Woods I-fole Oceanographic Institution, Woods Hole MA, 25432, 
U.S.A. 

5. Department of Geography and Environmental Development, Ben­
Gurion University of tne Negev, P. O. Box 653, Beer-Sheva, 84105 

A geological and geophysical marine survey was carried out along the distal 
continental sheIf off the northem edge of the Bosporus (Istanbul) Straits in the Black 
Sea in summer 2005 on board RjV Mediterranean Explorer. The survey tried to 
eluddate the detai1s of the transition of this aquatic body frorn lake to sea in the early 
Holocene. The survey encompassed ca. 1000 km of high-resolution seismic profiles 
and obtained 14 gravity cores. our analysis of these data suggests that the Black Sea 
was a fresh to brackish water lake in the early Holocene, and that its transition to 
marine waterway was abrupt. Specific evidence for extensive subaeria1 erosion of the 
present continental sheIf was encountered in the Black Sea which preceded the 
intensive marine flooding. 

Conflicting geological and geophysical studies regarding the water 
composition of the Black Sea and its changing water level during the early Holocene 
were presented during the last 12 years in the sdentific 1iterature. Whi1e it is genera11y 
agreed that a fresh-brackish water lake occurred in this basin after the Last Glacial 
maximum (LGM), when global sea level was ca. 125 m lower than its present level, 
there is disagreernent on the rate in which the Black Sea changed into its present 
marine environment as global sea level was rising in the early Holocene. Whi1e some 
persistently argue that a steady aquatic connection existed between the Black Sea and 
the Sea of Marmara after the LGM, accumulating evidence suggests that abrupt 
marine flooding took place in the Euxenic Lake, the fresh water predecessor of the 
Black Sea, some 8,400 years ago. The present survey verified the occurrence of a large 
and elaborate delta located north of the Bosporus Straits that was formed by a flow 
that was much stronger than the present flow. our data suggest further that the distal 
continental sheIf of the southem Black Sea had been subaeria11y eroded, and the 
rivers that flowed there had cut channe1s and accreted levees, that were partly eroded 
by the subsequent flood. We confirmed previous observations regarding two major 
unconformities in the upper sedimentary sequence of the Black Sea, but differ on the 
interpretation. The strong erosion of the lower unconformity is the result of subaerial 
erosion, when the level of the Euxenic Lake dropped drasticd11y, whi1e the upper 
unconformity probably reflects the last phase of the lacustrine deposition, which was 
terminated by the abrupt invasion of the Mediterranean waters. The thin veneer of 
post-flood deposition can be attributed to the present Black Sea sedimentology. 
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LANDSCAPE DEVELOPMENT IN AN HYPER ARID SANDSTONE 
ENVIRONMENT ALONG THE MARGINS OF THE DEAD SEA 
FAULT: IMPLICATIONS FROM DATED ROCK FALLS 

,. 3 . Matmo!'-{ A.l, Shaked{-, Y.l, Porat, N.2, Enzel, Y.l, Finkel R 
. 5 and Agnon, A.l נב., Lifton,l'\l.4, Boaretto 

1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 
91904 , Ram,Jerusalem 

95501 , 2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 
, 94550 , 3. Lawrence Livermore National Laboratories, Livermore, CA 

. U.S.A 
, 85721 , 4. Geosciences Department, University of Arizona, Tucson, AZ 

. U.S.A 
76100 , 5. ESER Department, Weizmann Institute of Science, Rehovot 

In this study we explored the spatial and temporal relations between 
boulders and their original in-situ locations on sandstone bedrock cliffs. This 
was accomplished by combining field observations with dating methods using 
cosmogenic isotopes (10Be and 14C) and optically stimulated luminescence 
(OSL). Our conclusions bear both on the landscape evolution and cliff retreat 
process in the hyper-arid region of Timna and on the methodology of 
estimating exposure ages using cosmogenic isotopes. 

We recognize three discrete rock fall events, at 31 ka, 15ka, and 4ka. In 
this hyper arid region the most plausible triggering mechanism for rock fall 
events is strong ground acceleration caused by earthquakes generated by the 
nearby Dead Sea fault (DSF). Our record, however, under represents the 
regional earthquake record. This under representation imp1ies that either the 
ongoing development of detachment cracks prior to triggering event is slower 
than the earthquake cycle or that boulder piles are formed only during big and 
rare earthquakes. 

Cliff retreat rates calculated using the timing of rock fall events and 
estimated thickness of rock removed in each event range between 0.14 m ky-l 
and 2 m ky-l. When only full cycles are considered, we derive a more realistic 
range of 0.4 m ky-l to 0.7 m ky-l. These rates are an order of magnitude faster 
than the calculated rate of surface lowering in the area. We conclude that 
sandstone c1iffs at Timna retreat through episodic rock fall events that preserve 
the sharp, imposing, landscape characteristic to this region and that ongoing 
weathering of the c1iff faces is minor. 

A 10%-20% difference in the loBe concentrations in samples from 
matching boulder and cliff faces that have identical exposure histories and are 
located only a few meters apart, indicate that cosmogenic nuclide production 
rates are sensitive to shielding and vary spatially over short distances. 
However, uncertainties associated with age calculations yielded boulder and 
matching cliff face ages that are simi1ar within 10. The use of external 
constraints, in the form of field relations and OSL dating helped to estab1ish 
each pair' s age. The agreement between calculated 14C and lOBe ages indicates 
that the accumu1ation of loBe at depth by the capture of slow deep-penetrating 
muons was properly accounted for in the study. 
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IRON-MINERALIZATION AND DOLOMITIZATION IN THE 
PARAN FAULT ZONE: IMPLICATIONS FOR LOW­
TEMPERATURE BASINAL FLUID PROCESSES 

Matthews." A.1, Gadish, 5.1, Ilani, 5.2, Ayalon A.2 and 
Garfunkel, Z.l 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, 91904 

Jerusalem 
2. Geological Survey of Israel, 30 Malchei Israel Street, 95501 J erusalem 

and the stable isotope composition of oxygen sתPetrography, Eh-pH calculatio 
are used to interpret geochemical processes that occurred during iron oxide 
minera1ization and dolomitization along the Menuha ridge segment of the Paran 
Fault, southern Israel. The iron minera1ization is strongly loca1ized in the fault zone as 
ferruginous lenses containing cogenetic quartz and opaline silica, whereas the Fe­
dolomitization spreads latera11y into the Cenomanian-Turonian 1imestone host rock 
as stratabound beds up to 1500 m distant from the fault. The oxygen isotope 
fractionation between syngenetic quartz and iron-oxides in the iron ores gives a 

istent with sתtemperature of 50 :t 100c and cSl 8() SMOW water = -3.5%0/ cO 
meta11iferous-groundwater flow in the sedimentary basin. Textures in epigenetic 
ferroan dolomites formed adjacent to the fault vary/ with some dolomites being 
characterized by simple zoning and others by complex zoning. In a11 cases/ the initial 
mineral phase was ferroan dolomite, which formed under strongly reducing 

but this was followed by oxidation and pseudomorphic replacement of ,תs conditio 
the dolomite by a mesh of fine-grained iron oxides (simple zoned dolomites). In the 
complex zoned dolomites, this cycle of ferroan dolomite formation and replacement 
by iron oxides was repeated, most commonly near the void space of secondary 
porosity. Simple zoned rocks dominantly occur in the stratigraphica11y highest 
minera1ized unit (Gerofit) and at the location (Zvar Habaqbuq) furthest away from 

whereas the complex zoned dolomites occur in the sites closest nrו. Dead Sea Transfo 
; to the DST and lowest stratigraphy (Mt Eshet, Vroman bank and Tamar member 

of the dolomites fa11 into sתEshet dome, Tamar member). Oxygen isotope compositio 
two groups: a high cSl 8() group with cSl 8() values (27.5 to 31 %0) corresponding to the 
simple zoned dolomites and a low cSl 8() group (18.5 to 24.5 %0) corresponding to the 

suggest that high cSl 8() sתcomplex zoned dolomites. Mass-balance calculatio 
dolomites formed in the presence of fluids with cSl ;;ב:: 8() = -4 to 0 %0) and temperatures 
= 0 %0) and T ::ב;; cSl 50°C, whereas the low cSl 8- %0 ;;ב:: ()8 8() dolomites formed from fluids 

50 - 75°C. A kinetic calculation indicates that dolomitization must have occurred at 
high values of the dolomite saturation index. This requirement for high Mg solution 

and the indication that epigenetic dolomitization is more protracted in sתconcentratio 
istent with magnesium being sתlocated closer to the DST is cO sתthe deeper formatio 

derived from Mg-rich brines formed in the Dead Sea Rift/ as suggested by in our 
.) 2006 / companion study (Erel et al 
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DEVELOPMENT OF ISRAEL - OUR INPUTS AS GEOLOGISTS 

Mazor, E. 
Environmental Sciences and Energy research, Weizmann Institute of 

Science, Rehovot 76100 

Israel is blessed with an impressive variety of 1andscapes, morphological units, 
and well exposed geological features - prime assets to be carefully included in the 
optima1 development of the country. The following are just a few examples of the 
long 1ist of relevant topics: 

Mining and quarrying - in1ine with 1andscape preservation, e.g. preserving 
special Nature and heritage assets; full exploitation of the quarry or mine; relating the 
exploitation to the final rehabilitation p1an; minimizing the damaged area; constant 
monitoring and maintenance of the exploitation area; etc. 

• Considering competing Nature-related usages when selecting mining 
areas 

• Involvement in groundwater protection schemes 
• Promotion of clean management schemes 
• The geologicallandscapes as a p1anning asset 
• Help to plane optima11andscape-oriented roads 

Anchoring urban systems in their geological surroundings, e.g.: a mountain 
view, canyon, coastal p1ain, rocky desert, makhtesh, sand dunes, kurkar ridge, 
sections of the deep 1andscape channel of the Rift Valley; a spring, cave, fault 
escarpment, typical rock section exposure, etc. These wi1l provide every city and 
village a local uniqueness by proper location of the public gardens and promenades; 
by the decoration of public complexes with local rocks; and by directing the school 
students to study their geological environment. 

Thematic Nature reserves - the geological topics, which provide excellent 
"umbrella" topics - especially all over the rocky desert of the Negev. 

Promote the preservation of pristine 1andscapes - as a contribution to tourism 
and for heritage by the future generations. 

Promote the declaration of UNESCO-related geosites and geoparks 
Geological exhibitions, posted-signed trai1s, activity groups 
Preparing materia1s for field guides 
Nature-geology tourism has a high economical potentia1 
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FOR GEOLOGISTS OF THE 21sT CENTUARY THE SKY IS THE 
LIMIT 

Mazor, E. 
Weizmann Institute of Science, Environmental Sciences and Energy 

Research, Rehovot, 76100 

Traditi.onal geology inc1uded economic geology, mapping and research, but 
. this scope of acti.viti.es grew constantly and at the 21st century "the sky is the limit" 

The following are just a few examples of the additi.onal acti.viti.es we have at our 
: horizon 

, 2020 Contributi.on to state and municipal p1anning committees, e.g. Israel 
TAMA-35, or Mizpe Ram.on conceptual program. 

ti.ati.on of geology-related reserves, e.g. the Ram.on Reserve Nati.onal Iתi 
. Geological Park 

Acti.vity leading to statutory decisions, e.g. the Specia1 Government Decision to 
.) 19% , 1994 ( Protect the Makhteshim Country 

Preparati.on of detai1ed environmenta1 acti.vity p1anes, e.g. a five-year program 
. to rehabilitate the groundwater system 

. Participati.on in the local UNFSCO-related World Heritage team, e.g 
preparati.on of the nominati.on file of the Makhteshim Country and Great Rift Valley 

. Segment 
Feedback to I<nesset Committees on geology-related issues, e.g. mining at the 

Makhtesh Ramon and Makhtesh Gadol; phosphate mining; additi.on of fluorine to all 
. the domesti.c water supply 

Involvement in the opening of local research centers, e.g. the Ram.on Science 
. Center and the new idea of the Ramoniversita 

' Introducti.on of geology teaching, e.g. at the open University or the schools 
. system 

Master plans for pub1ic faci1iti.es related to geology, e.g. the Ramon Visitors 
. Center, Bio-Ramon and Yeziramon 

Lecturing in courses of the Radio and the TV, including preparati.on of movies 
. and printed materia1s 

Feedback to environment and science reporters of the news papers, e.g. in 
regards to the installati.on of a new electricity 1ine through Makhtesh Ram.on, or 

. phosphate mining at Hazeva West 
Sharing our research results with the pub1ic, e.g. by pub1ishing in popu1ar 

. Hebrew journals and popu1ar books 
Geology-Art-Nature dialogues and acti.viti.es 
Assisti.ng geology teaching schemes from the kindergarten to high school 
The 1ist of extra-acti.viti.es of IGS members is long and exciti.ng, and this is just 

. the beginning 
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CARMEL FAULT AGE-CONSTRAINT, NEWEVIDENCE FROM 
HIGH RESOLUTION GEOPHYSICAL STUDY 

Medvedev, B.l, Ben Gai, Y.l, Frieslander, U.1 and Bartov, Y.2 
1. Geophysical Institute of Israel, P.O. Box 182, Lod, 71100 
2. GeoIogical Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 . 

The Cannel fault is a rnajor featuIe in the northem part of the Sinai subplate 
(Israel), branched from the Dead Sea Transform DST northwestwards towards the 
Mediterranean Sea. It has been suggested to be associated with historical and recent 
earthquakes, and to be a rnajor featuIe within the seismogenic zone. A recent seismic 
reflecti.on survey in the northem edge of the Haifa port was carried out by using high 
resolution parameters (i.e. high vertical and horizontal samp1ing) in order to observe 
small vertical displacements. The main targets of this study are (1) to determine if a 
fault can be traced within the area of investigation, (2) to determine the youngest 
vertical displacement on this fault, and (3) to define it in the context of the Geological 

. Survey of Israel potentia1 Active Faults rnap 
Interpretation of the seismic 1ine, correlated to geotechnical boreholes drilled 

to a rnaximum depth of 12Om, shows two different geological provinces. The westem 
own depth and has high seismic uתkn part is bui1t of dolomite from the surface to an 

velocities. The eastem part has lower velocities and is comprised of shale, marl and 
sand. The "base Pliocene" marker has been recognized based on seismic and well data 
in the Haifa bay area and undistuIbed Plio-Pleistocene sediments onlap the up­
thrown block. Suggested interpretation show that the two provinces define two 
blocks separated by the Cannel Fault trace, and that it was not active during the 

. Pleistocene and rnaybe earlier at this location 
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A SEISMIC INTERPRETATION OF THE GEOLOGY OF THE BET­
SHEANBASIN 

Meiler, M., Flexer, A., Reshef, M., Shulman, H. and Yelin­
Dror, A. 
Department of Geophysics and Planetary Sciences, Tel Aviv University, 

Tel Aviv, 69978 

The Bet-Shean basin being located at the north-east edge of Samaria Mountains 
is a morphotectonic depression and an important link in a series of pull-apart basins 
which appear along the Jordan Rift Valley. 

The unique location of the basin at the intersection of two primary tectonic 
systems i.e. the Dead Sea transform and the Gi1boa-Carmelline has created a complex 
morphotectonic feature of step blocks descending towards the Jordan River. 

In the current research the subsurface geology, the structure and the 
stratigraphic sequence of the basin were studied by interpreting twenty seismic lines 
which cover the entire study area. The framework of the research includes the 
following steps: identification of seismic primary reflectors and fau1t planes from time 
sections refereeing to the synthetic seismogram of Revaya-7 water well; time to depth 
conversion and interpretation in the depth domain was carried out as well as 
construction of structural maps of interpreted horizons (both in time and depth 
domains). Finally construction of 3D geological model of the basin using GIS 
technology was estab1ished. 

Four strong reflectors were recognized and related to the synthetic 
seismogram: (1) within the Cover Basalt formation; (2) near top Hordus formation; (3) 
near base Hordus formation; (4) near top Judea group. A fifth horizon not penetrated 
by Revaya-7, is considered to be within the Jurassic, probably near top Zohar 
formation. 

The interpretation of east-west profi1es reveals two prominent fau1t zones: a 
western one that divides the Gi1boa slopes and Bet-Shean valley and an eastern one 
that divides Bet-Shean valley and the Jordan Rift Valley. In addition, those lines 
delineate the deep structure of the basin, which consists of the northem extension of 
the Faria Anticline. 

A thick dome-shaped sequence of P1iocene sediments has been detected on the 
most eastem part of the study area, leaning on the eastem fau1t zone. This structure 
cou1d be an indication of a salt body, buried at the shallow depth of an approximately 
a 100m. 

Seismic profi1es of north-south direction reveal a NW -SE oriented fau1t planes 
associated with Gi1boa-Carmel tectonic system. Three prominent structural elements 
have been encountered: (1) Harod Graben being the subsurface expression of the 
eastern continuation of Harod Valley which is bounded by normal fau1ts from north 
and south; (2) an elevated block of Tel-Rehov area; (3) a series of normal fau1ts which 
de1imit the basin from the south. 

Based on the five interpreted horizons, a 3D depth domain geological model of 
the study area has been constructed. The model presents the sprawling of the 
horizons and enables quantitative analysis of the depths of interpreted 1ithological 
units. 
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GROUND MOTION SCALING IN ISRAEL 

Meirov, T.1, Hofstetter, R.2, Ben-Avraham, Z.l and Steinberg, 
D.1 
1. Department of Geophysics and Planetary Sciences, Tel Aviv 

University, Tel Aviv, 69978 
2. The Geophysical Institute of Israel, P.O. Box 182, Lod, 71100 

The social and economic effects of strong earthquakes can be reduced 
signilicantly through a comprehensive assessment of seismic hazard and risk. In 
order to assess the hazard we need information regarding the seismic activity and the 
attenuation of the waves propagating through the media. The objective of our study 
is the quantitative description of regional attenuation for the Israel region. 

The attenuation relationship derived by Boore et al. (1994) based on the data 
from California provides the reference attenuation relation for many regions of the 
world and has been utilized in Israel and implemented into the Probabilistic 
Earthquake Hazard Analysis procedure. The evaluation of attenuation relationship 
based on the regional data is of great practical importance to this region. Records of 
strong large earthquakes are rather scarce in Israel and thus developing of optima1 
relation for this reason is impossible. For this purpose we used the Yazd' s method 
(1993), allowing to use data from more frequent, smaller earthquakes to constrain the 
distance and frequency dependence of the ground motion. Regression technique next 
developing by Raoof et al. (1999), Malagnini et al. (2000) and Herrmann (1999) 
enabled the determination of the propagation effect, excitation and site effects and 
further mode1ing of ground motion. 

Analysis of regional seismic network data was performed to define the 
distance sca1ing for the Dead Sea region. To derive the empirical excitation, site, and 
attenuation terms we used 331 events ranging between 1.5 to 5.2 ML. All together 
4814 short period and broadband waveforms were used in the analysis. The 
regression was performed to examine the peak ground velocity and Fourier ve10city 
spectra over a discrete set of samp1ing frequencies from 1 to12 Hz. The results are 
then used to ca1ibrate effective theoretical attenuation and excitation mode1s. 

The regional propagation was modeled by using a frequency-dependent piece 
wise continuous 1inear geometrical spreading function and a frequency-dependent 
attenuation parameter Q. The excitation spectra of seismic events were mode1ed by 
using Brune' s source spectral model, by a regional estimate of the near-surface 
network-averaged attenuation and by regional attenuation function. We estimated 
several mode1s of wave propagation and excitation spectra. our observation show 
interesting features. Earthquakes in the Dead Sea region exhibit nonconstant dynamic 
stress drop sca1ing that allow us to assume a difference in rupture dynamics between 
small and large earthquakes. All mode1s, while different in appearance, reflect the 
same propagation functional and signilicant lower attenuation in the Dead Sea region 
than estimates in previous studies in our region (van Eck, 1988; Pinsky, 1995) and 
than what was found in central Ca1ifornia. This idea is confirm the assertion that the 
Dead Sea region has lower seismic hazard than Ca1ifornia and may have simi1ar 
hazard as in Turkey. 
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RECENT DISCOVERIES FROM THE SHORES OF THE DEAD SEJ 
IN RELATION TO THE SINKHOLES DEVELOPMENT 

Motsan, Z. -----
Ministry of Science and Technology, Israel 

Along the Dead Sea shore between Nahal Kidron and Nahal Ternarim, large 
tunnels were found oriented perpendicular to the shore. These tunnels drain the 
subsurface flow below the wide mudflats developed in the region as a resu1t of the 
long process of the lake level retreat. The outlets of the tunnels to the coastal plain 
were exposed only recently. The tunnels are approximately 1 m high, they have an 
elliptica1 shape and their bottom is flat. In this area there is a possible connection 
between the elongated tunnels and sinkholes that developed in the mudflats. It is 
proposed here that the sinkholes developed as a resu1t of collapse of the tunnels 
which run undemeath in the subsurface. 

In previous studies it was clari.fied that a so1id sa1t layer was deposited below 
the present costal plain of the Dead Sea. It is suggested here that the westem edge of 
the sa1t layer serves as a barrier to the subsurface water running toward the lake. The 
barrier directs the water to a channel running parallel to the sa1t layer. It is assumed 
that the buildup of the subsurface tunnel caused the 1ine of collapse sinkholes 
oriented parallel to the coast as observed in severa11ocations a10ng the coast. In this 
case the so1id sa1t layer is functioning much more as a barrier rather than a dissolving 
agent as previously thought. 

It is assumed that during the frequent earthquakes in the Dead Sea region, the 
so1id sa1t layer has been fractioned and that these fractions were conserved for a long 
time relative to the non fractioned muddy 1ithology surrounding the sa1t. Therefore, 
these fractions wi11 serve as preferred routs to the subsurface flow, which wi11 
develop tunnels oriented according to the fraction orientation. 

The observation made a10ng the shores of the Dead Sea arise the hypothesis 
that the subsurface flow concentrated in the tunnels can contribute to the 
development of the collapse sinkholes as a resu1t of the flow itself and with no 
necessary relations to the dissolution of sa1t layers. Further research is needed to 
c1arify this hypothesis. 
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THE CONFLICT BETWEEN DEVELOPMENT PROJECTS AND 
PROTECTION OF WATER RESOURCES 

Nativ, R. 
Faculty of Agriculture, The Hebrew University of Jerusalem, P.o. Box 12 

Rehovot, 76100 

t when considering miתan Hydrological considerations are typically less do 
various development projects. Whereas po1itical and economical powers are backed 
by strong lobbies, hydrological arguments expressed by various professionals are 
often inconsistent, if not contradicting. case studies from both the US and Israel 
i1lustrate this premise. Divers opinions regarding the hydrological consequences 

. derive from the large number of uncertainties, embedded in all hydrological mode1s 
Therefore, alternative hydrological scenarios can be va1idated only in retrospect, years 

. after the development projects have materia1ized 
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HOLOCENE VEGETATION AND CLIMATE HISTORY AT THE 
DEAD SEA: ZE'ELIM AND EIN FESHKA 

4 . 2,3, Stein, M.2 and Schwab, M .ז. Neumann, F.l,2, Kagan, E 
. 1 Institut fuer Palaeontologie, Rheinische Friedrich-Wi1helms­

Universitat Bonn, NussaIlee 8, 53115 Bonn, Germany 
2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 95501 
3. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem 91904 
4. GeoForschungsZentrum Potsdam (GFZ), Telegrafenberg, 14473 

Potsdam, Germany 

Pa1ynologica1 and sedimentologica1 data were obtained from sedimentary 
sections of the late Holocene Dead Sea that are exposed at the Ze' elirn gully and Ein 
Feshka on the westem retreating shores of the Dead Sea. The two sections are located 

) in the nearshore -fan delta (Ze' elirn) and in the mostly lacustrine (Ein Feshka 
environments, thus a110wing comparison between two different environments. Ein 
Feshkha is also close to fresh spring systems and the Jericho oasis. The data were used 

. to eva1uate the relation between vegetation, lithology, and climate 
The chronology of the Ze' elirn profile was established by radiocarbon dating 

correlation to Bookman (Ken-Tor) et a1. 2004 nearby section). The pol1en diagram ( 
, colithic with an increase of olives Oרa1 begins in the Early Bronze Age or maybe the 

whereas at the beginning of the Iron Age oaks are expanding (with low va1ues of 
anthropogenic indicators). The decrease of oaks and olives corresponds to the 
appearance of a beach ridge in the section, which marks a low lake level and arid 
conditions at -3200 BP. The end of the Iron Age shows first an oak peak, and then 
low va1ues of arborea1 pol1en. The Hel1enistic unti1 Byzantine periods are 
characterized by high olive va1ues. Additiona11y, grapes, dates, and wa1nuts were 
cultivated. The col1apse of anthropogenic indicators at -1300 BP, possibly 
accompanied by a si1ty layer and more arid conditions, is fol1owed by an increase of 

. pines 
The Ein Feshka section exposes a 585 cm sedimentary record spanning the past 

3200 y (correlation to the nearby radiocarbon dated drilled core Migowski, 2004). The 
age of the top of the Ein Feshka section is estimated according to Migowski (2004)' s 
interpretation of an 18th century earthquake in her core and a pol1en grain of com 
from a depth of 5cm which was cultivated since the 17th century in the Ottoman 
Empire. The bottom of the section is correlated to the 3200 BP beach ridge in the 

. Ze' elirn record 
: The Ein Feshka pol1en diagram shows a simi1ar pattem to the Ze' elirn record 

In the Iron Age a pronounced olive peak is observed. The highest va1ues of cultivated 
plants are found during the Roman and Byzantine periods. As in Ze' elirn profile the 
Early Arab period is marked by a decrease of cultivated plants and an increase of 
pines but the pronounced increase of evergreen oaks is a clear signa1 for a stronger 

. Mediterranean influence at the northwestem shore of the Dead Sea 
A strong connection between fluctuations of the main pOl1en indicators and the 

lithology of the sections indicates that during high lake levels the climate was more 
humid and a110wed an increase of agriculture. Both sections show the same 
settlement phases and climatic changes a1though the Ze' elirn record is more affected 

. by arid periods 
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CURRENT GROUND MOVEMENTS IN MT. CARMEL: 
STACKING OF INSAR MEASUREMENTS AND ELASTIC 
MODELING 

Novitsky, R.l,2, Baer, G.2 and Eyal, Y.l 
1. Department of Geological and Environmental Sciences, Ben-Gurion 

University of the Negev, P. O. Box 653, Beer-Sheva, 84105 
2. Geological Survey ofIsrael, 30 Malkhe Israel St., Jerusalem, 95501 

The Carmel Fault is considered as Ilpotentia1ly activell • We present new 
Interferometric Synthetic Aperture Radar (InSAR) measurements of the current 
deformation in the vicinity of the fault in an attempt to resolve the crucia1 dilemma 
whether the fault is indeed active or not. Conventiona1 lnSAR studies have 
demonstrated the potentia1 of this technique to detect sub-centimeter ground 
displacements a10ng the satel1ite to ground 1ine of sight, with limitations resulting 
main1y from tempora1 and geometrica1 decorrelation, atmospheric artifacts and cycle 
ambiguity. lnSAR is most effective for measurement of large deformation features 
such as those associated with earthquakes. When trying to apply this technique to 
measure areas with 1ittle or no deformation, such as interseismic deformation, it is 
difficult, in many cases, to distinguish between the rea1 deformation and the effect of 
atmospheric signa1. To overcome this difficulty in the ana1ysis of the Carmel Fault 
and minirnize the atmospheric noise we use a stacking technique, in which we add 
the phase changes from all the available interferometric pairs, and divide the sum by 
the tota1 time span of the measurements. We assume a constant deformation rate and 
a random atmospheric signa1. 

We use three different datasets of the European Space Agency (ESA) ERS-1 
and ERS-2 satel1ites, acquired between April 1992 and December 2001. 
Interferograms were generated by the JPL/ Ca1tech ROI-PAC software. 

our results show a significant improvement of the signa1-to-noise ratio as the 
number of interferograms in the stack increases. Relative up1ift rate of ~ 1 mm/ yr is 
observed in the westem side of the Carmel with respect to the eastem slopes. We 
detect no evidence of surface rupturing on the Carmel Fault itself but we observe an 
up1ifted area in the hills south of Tivlon and east of the N-S segment of the Carmel 
Fault which suggests transpression at a right bend of the fault due to left-latera1 s1ip. 
This feature is in agreement with our previous ana1ysis of the region by Permanent 
Scatter (PS) lnSAR. Fina11y, an attempt is made to explain the observed deformation 
by elastic dislocation fault models which assume a left-latera1 movement on the fault 
associated with a reverse component. 
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SOURCES AND SINKS OF MANGANESE IN THE SOIL-AQUIFER 
TREATMENT (SAT) SYSTEM OF THE SHAFDAN PLANT 

Oren, 0.1,2, Gavrieli, 1.1, Burg, A.1 and Lazar, B.2 
1. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 95501 
2. The Institute of Earth Sciences, The Hebrew University of Jerusalem, 

Jerusalem 91904 

High Mn concentrati.ons appeared at the end of the 1990s in the waters of the 
producti.on wells around Yavne-2 recharge basin of the Soi1 Aquifer Treatrnent (SAT) 
system of the Shafdan sewage reclamati.on plant that have been operati.ng for more 
than 20 years. The Mn rich groundwaters are pure effluents with modified chemical 
compositi.on as compared to the recharged effluents. Their compositi.on is 
characterized by relati.vely high levels of nitrate and DOC (dissolved organic carbon) 
and low levels of dissolved oxygen and ammonium. The Mn concentrati.ons in these 
waters range between 100 ppb and 2000 ppb Mn,3-70 ti.mes higher than in the 
recharged effluents. This suggests that Mn is mobilized within the SAT system. The 
present study attempts to identify the Mn sources and describe the geochemical 
mechanisms controlling the Mn mobilizati.on within the SAT system. 

Calcu1ated water and Mn ba1ances indicate that ti.ll the late 1990s, Mn input 
into the Yavne-2 recharge basin exceeded the Mn output through the producti.on 
wells by ca. 14 tons. Thus, during this period Mn accumu1ated within the Yavne 2 
SAT system. Later, between 1999 and 2003, this situati.on was reversed and the tota1 
Mn recovery significantly exceeds the Mn input. This suggests that Mn-oxides in the 
"Kurkar" country rocks were reduced under suboxic conditi.ons in the aquifer and the 
Mn(II) was mobilized by the groundwater. 

Groundwater having simi1ar chemica1 compositi.on (modified effluents) but 
containing low Mn levels, form an externa1 ring around the inner area containing the 
high Mn water. The low Mn in the outer ring suggests that Mn(II) mobilized in the 
inner circle is adsorbed on the country rocks of the outer ring (the dissolved oxygen is 
too low to induce precipitati.on of Mn-oxides). Indeed, the ca1cu1ated chemica1 
compositi.on of the cati.on exchange sites in the country rocks of the aquifer indicate 
that the rocks can adsorb large quanti.ti.es of Mn(II). Therefore, it appears that Mn(II) is 
mobilized in the inner circle only when Mn exchange sites are occupied and in 
equilibrium with the modified effluents. The boundary of the inner circle marks the 
locati.on of the Mn(II) front which is propagati.ng outward much slower than the 
water (the residence ti.me of water in the system is less than a year and the plant 
operates more than 20 years). The speed of the Mn(II) front is control1ed by the 
kineti.cs of Mn-oxides reducti.on and the ti.me it takes to equilibrate all Mn exchange 
sites. The heterogeneity in the clay content and the inhomogeneous distributi.on of 
clay horizons in the geologica1 secti.on may significantly affect the movement of the 
Mn(II) front in different directi.ons and explain the large variabi1ity in Mn 
concentrati.on in the producti.on wells. 
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PRESERV ATION OF GEOLOGICAL SITES 

Orion, N.l and Sadot, E.2 

1. Departrnent of Science Teaching, Weizmann Institute of Science 
2. Israel Nature and National ParKs Protection Authority 

The IsraeIi law for preservation of natura1 va1ues specifies 3 types: fauna, flora 
and non Iivmg objects. A long Iist of anhna1s and plants were prepared for the first 
two types, however the non-Iivmg va1ue inc1udes only 3 phenomena: fossils, 
sta1acti.tes and Dead Seals crysta1s. However, even for the fossils the protecti.on does 
not include quarries. Moreover, the law of IINationa1 Parksll protects the geologica1 
phenomena that exist inside the dec1ared nationa1 parks, but does not protect any 
important and rare sites that are not located in the nationa1 parks. 

As a result many rare and important geologica1 natura1 va1ues were destroyed 
a10ng the years according to the fast urbanization and constructi.on processes. 

The IsraeIi Geologica1 Society (IGS) together with IsraeIi Nature and Nationa1 
Parks Protection Authority (INP A) have launched about 6 years ago a joint project 
aimed for the preservation of important geologica1 sites in Israel. Efforts focus on 
creating a database of about 400 sites and proposing ways to preserve the sites. A 
website was constructed where alllocated sites appear on the Israel map and visua1 
and textua1 information are inc1uded for every site. Unti1 now only about 100 sites 
have been reported by IGS members and many more should be added to the Iist. 

INP A concentrates on finding lega1 solutions for defining smal1 sca1e geologica1 
outcrops and phenomena as objects for preservation. However, the progress on the 
lega1 side is also depended on the ability of the geologica1 community to convince the 
lega1 authorities that the preservation of geologica1 sites is a nationa1 sca1e 
phenomenon. 

In parallel to our loca1 acti.vity, UNFSCO started an internationa1 project of 
mapping geologica1 smal1 sca1e sites - Geosites - for preservation. 
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MECHANICAL PROPERTIES OF SOILS FROM THE SOUTHERN 
COSTAL PLAIN, ISRAEL 

Oriyan, 1.1, Hatzor, Y.H.1 and Gvirzman, H.2 
1. Department of Geological and Environmental Sciences, Ben-Gurion 

University of the Negev, P. O. Box 653, Beer-Sheva, 84105 
2. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 

The mechanical properties and behavior of two soil types were studied in this 
research by app1ication of in situ and laboratory tests. The soil profile in the study area 
at the Southem costal p1ain of Israel consists of Silty Sand (SM) and Clayey Sand (sq. 

In situ tests were performed in 6 boreholes drilled to a maximum depth of 20 
meters. The tests included standard penetration tests (SPT) and pressuremeter tests 
(PMT). Seismic wave velocity survey included Cross-hole and Down-hole methods. 
Blocks of both soil types were quarried out of natural slopes found on site for 
laboratory tests, including direct shear tests and monotonic cyc1ic shear tests. Samples 
from bores were retrieved in 1 meter intervals for soil classification purposes. The 
index properties of each soil type were initially determined. The compressive and 
shear strength of the soils were investigated using a hydrau1ic, closed loop servo­
controlled, direct shear system (TerraTek Inc.). All tests were performed on intact soil 
samples with natural water content of 2- 3% under drained conditions. The shear 
segments were performed under displacement control and the norma1 loading 
segments were performed under load control. 

The norma1 load segments data were reduced to one dimensional 
compression curves which show that the soils are over conso1idated, with an OCR 
ranging between 2- 4 . 

Direct shear test results show that the two soil types have different shear 
strength. The SM type can be characterized by a 1inear Coulomb - Mohr failure 
criterion: t = 0.6204Sn , with zero cohesion and an internal friction angle of 32°. The SC 
type has a shear strength of 400 kPa under a norma1 stress range of 138 - 414 kPa. 

The elastic parameters of the two soil types are compared from static and 
dynamic tests. The static shear modulus for the SM soil type was determined from 
laboratory cyc1ic shear tests and in-situ pressuremeter tests, where dynamic shear 
modulus was determined from in- situ seismic wave velocities. Values of dynamic 
shear modulus (Gd) are between 172 - 380 MPa and are higher than the initial shear 
modulus (G'o) found in laboratory cyc1ic shear tests, between 21 - 64 MPa, as 
expected. 

The dynamic Young modulus (Ed) values are 323 - 793 MPa and are higher 
than the values of the static tests. Static Young modulus values for the SM soil type 
range between 90 - 164 MPa while for the SC soil type is 113 MPa. The Young 
modului from pressuremeter tests (Ep) were found to be lower than the lab values 
when calculated using the dynamic Poisson ratio (I1d) or a constant Poisson ratio of n 
= 0.33, as assumed in routine pressuremeter app1ications in soils. 
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BUILDING AN AUTOMATED GEOLOGICAL MODEL FOR GIS 
MAPPING AND ANALYSIS FROM REMOTELY SENSED DATA: A 
CASE STUDY OF THE DANNA RESERVE IN JORDAN 

Peeters, A., Dadon, A. and Karnieli, A. 
The Remote Sensing Laboratory, Department of Solar Energy and 

Environmental Physics, Jacob Blaustein Institutes for Desert 
Research, Ben-Gurion University of the Negev, P. O. Box 653, Beer­
Sheva,84105 

In recent years, remote sensing (RS) has become a prime data source for 
Geographic Information Systems (GIS) mapping and analysis. The option to 
introduce a global view, enhance ground-collected data, acqillre high-resolution 
spatial and spectral data and incorporate this data into a GIS system has been rea1ized 

has resulted in a wide range of 11וis . ty as well uתi by the geological comm 
applications, for example, in groundwater and mineral exploration as well as in 
environmental geoscience. In addition, nove1 image processing techniques have been 
integrated into the RS-GIS framework, making it possible to classify rock and mineral 
features in a faster and more accurate way. A significant contribution to the 

-geological studies within the RS-GIS framework has been the development of 3D 
GIS. Remotely sensed digital geodata has enhanced the use of 3D modeling of surface 
and subsurface objects, not only for the purpose of representing and visualizing the 

. third dimension, but a1so for interpreting and analyzing geological objects 
One of the fundamental characteristics of a GIS system is the method of 

overlaying, which allows combining and associating different types of data: spatial 
and non-spatial. Selections and queries for example are methods for investigating a 

. combination of data 
The objective of this paper is to develop an integrated and automated 

framework for 3D geomodel bui1ding and geodata investigation. Therefore an 
integrated approach was adopted that combines various types of geodata and 
processing techniques. The output was a multi-layered model that facilitates spatial 

. analysis 
The Danna national park reserve, located in westem Jordan, was chosen as a 

case study. It extends from the top of the Rift Valley at the east, down to the desert 
lowlands of Wadi Araba in the west. The geology ranges from Precambrian to 
Quatemary in age. Input data consisted of a digital geological map of the area and of 
remotely sensed geodata: a Digital Elevation Model (DEM) representing elevation 
data and a satellite image containing mineralogical data, with a 30m spatial resolution 

data served as the basis 11וis . taken by the Earth-Observing-l (EO-l) Hyperion sensor 
for extracting additional information such as topographical and geophysical 

consisted of investigating 11וis . attributes and finally for the actual spatial analysis 
quantitatively the relation between the spatiallocation of different geologicallayers 
on surface and the features of the landscape and constructing a 3D view of the 

. subsurface 
It is important to note that this mode1 can serve as a prototype for an integrated 

automated approach in which additionallayers can be added in the future to facilitate 
a more comprehensive analysis of the area such as climatic data or any other thematic 

. data e.g. soi1, vegetation, and land use 
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COMPUTATION OF SEISMIC HAZARD MAPS OF ISRAEL FOR 
DIFFERENT PROBABILITIES 

Perelman, N., Avirav, V. and Zaslavsky, Y. 
Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod, 

71100 

The Seismic Hazard Maps show the distribution of earthquake shaking levels 
that have a certain probability of occurring. These maps were created to provide the 
most accurate and updated information for construction of buildings, bridges, dams 
that can withstand ground shaking and also update the building code of Israel 
(Standard 413). 

In 2001, in the Geophysical Institute of Israel in cooperation with the Geological 
Survey of Israel defined boundaries of seismogenic zones. To characterize each zone, 
seismicity parameters for the frequency-magnitude relationship (Gutenberg-Richter 
relation) and equation of ground motion attenuation were evaluated in the 
Seismology Division. on the base of these data, new Seismic Hazard Map for the 
return period of 475 years was constructed. In 2005, by request of Israel National 
Roads Company (MAAZ) to Seismology Division three new Seismic Hazard maps 
for the return periods of 125, 975 and 2475 years were computed. These maps were 
computed for generic rock with step 0.02 degree (2.2 km) grid spacing in latitude and 
longitude for the entire country. Points of the grid were converted from geographical 
coordinates (latitude, longitude) into coordinates of Israel TM Grid (X, Y). These 
gridded PGA data (total number of 20301 points) were calculated using standard 
methodology for seismic hazard analysis. 

For the Seismic Hazard Maps a new friendly Graphic User Interface (GUI) 
under supervisor Window Internet Explorer was developed, in which were 
implemented such operations as viewing graphical files of Maps, Excel tables of 
gridded data and 2D-interpolation for any input point within table of PGA values 
using weight coefficients method. GUI was realized as software package, which 
consist of set of batch files, HTML scripts and MA TLAB executable programs. 
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ApPLICATION OF NEW DEVELOPED LOCATION ALGORITHMS 
TO GROUND TRUTH DATA 

Pinsky, V., Gitterman, Y., Hofstetter, A. and Polozov, A. 
Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod, 

71100 

Large-scale ca1ibration in-1and explosions of different design were conducted 
in the last years in Israel and ]ordan, under close collaboration of national 
seismological institutions. The experiments were realized in the context of the CfBT 
monitoring in the Middle East region, and aimed to improve the velocity models for 

) calcu1ating travel times to regional and IMS stations; to extend Ground Truth (GTO 
database; to observe and quantify dynamic features of the seismic sources and 

. elaborate scaling laws 
Obtained network and array observations were used for joint location analysis 

of the explosions, based on up-to-date algorithms and software developed in Gll and 
. Ground Truth parameters 

The experiments contributed to the study of explosion source phenomenology 
in specific geological settings and understanding main features of seismic energy 
generation from point-like sources, and thus improvement of classification of seismic 
events, the crucial issue of nuclear monitoring. Usually earthquakes and explosions 
are located by Least Squares or (weighted Least Squares) method, fitting travel times 

 of a signal first arriva1s observed to the model ones, whilst the model is given by a 1ס
Earth gradient or stratified velocity structure. In many cases this imposing of the fixed 
model yields large hypocenter deviations, due to the large travel time error. For 
achieving better accuracy, comp1icated 3D Earth velocity models are introduced 
requiring for va1idation ground truth information (e.g., Rizwoller et al, 2003). Yet, this 
information is apparently rare and sparse for many regions on the Earth. Besides, this 
doesn't help much when out1iers are due to wrong phase pickings i.e. arrival time 
error. In this study influence of heterogeneity and picking error is reduced by 

, 1972 , implementation of "robust estimates of location" techniques (Andrews et al 
effreys, 1962, Anderson, 1982), the so-called M-estimates (Huber, 1972). These ] 

techniques automatically discounts random out1iers and high1ights conso1idated 
-correct observations by summation of appropriate functions of residua1s (bell 

shaped) and solving appropriate non-1inear Least-Squares equations. In the study 
several most promising M-estimates are investigated based on first Pn, Pg arrival 
times, observed at seismic stations of a global network and on differences of the 

. arrival times, observed at the pairs of stations 
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ECOSYSTEMS OF THE CENTRAL NEGEV OVER THE 
HOLOCENE 

, Rosen, S.2h Savinetsky, A.3, Babenko, A.3, Kiseleva ~ Plakht, J.; 
3 . assanov, ]j l'ת. N.3 and 

, 1. Ben-Gurion University, Blaustein Institute for Desert Research 
80600 , Ramon Science Center, P.O.Box 194, Mizpe Ramon 

-2. Department of Bible, Archaeology and Ancient Near East, Ben 
84105 , Gurion University, Beer Sheva 

3. Severtsovls Institute of Ecology and Evolution, Russian Academy of 
Sciences, Laboratory of Historical Ecology, Moscow, Russia 

The research field of the study is a general changing trend in desert ecosystems 
during the Holocene in the Negev Desert, Israel. The sedimentation in this period 
was 1imited as a result of the predominant erosion and thus, standard geological 

-techniques for detai1ed environmental reconstruction are less efficacious. Zoogenic 
clastic deposits in karstic caves and rock shelters preserve important environmental 
and sedimentary archives barely tapped for environmental study. Mamma1s and 
birds enter such places either as regular inhabitants or visitors from generation to 
generation for hundreds and thousands years, causing the formation of zoogenic 
deposits altemating with aeolian layers. Shepherds shelter flocks of sheep and goat in 
these sites, resulting in dense accumulations of dung. The study of these materials 

. provides an opportunity to reconstruct a detai1ed history of Negev ecosystems 
Research on the ecological history of the Negev Highlands in the Holocene based on 
wide complex of laboratory ana1yses from rock shelters has resulted in data and 

. conclusions in two realms: environmental history and archaeology 
1. Environmental sequences were reconstructed from sampling columns from 

eight rock shelters dated by radiocarbon, spanning the period from approximately 
, 8000 BCE to the present. Proxy data ana1yzed included pollen, phytoliths, diatoms 

: and lithology. Two primary conclusions can be drawn from this data 
The entire record of the Holocene in the Negev Highlands is marked by a 

. fundamentally arid climate 
Within this arid climate, fluctuations in rainfall regime have effected changes in 

. vegetation patterns in different periods 
II. Archaeologically the rock shelters show deep deposits, up to 1.6 m, of 

layered dung, primari1y from domestic sheep and goat. The density and compaction 
of the dung indicates that the anima1s were herded into the rock shelters, and thus 
reflect pastoral presence. Thus, a calibrated radiocarbon date of ca. 6000 BCE 
constitutes the earliest direct evidence for the penetration of domestic herd anima1s 
and pastoralism into the Central Negev. Other dates provide evidence of pastoral 
presence in periods for which tribal presence is unknown, providing a new vantage 

. point from which to view desert settlement systems 
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ESTIMATING THE JOINTS PATTERN IN UNDERGROUND ROCK 
MASS USING JOINTS PROPERTIES FROM THE SURFACE 

Polishook, B. 
D.U.Y.Y. Tunnels, Hahorsha 17 st. Ra'anana 43613 

When using different empirica1 methods for determine quaIity of rock mass for 
tunneling, one should estimate the joints pattern. Usually, the ability to measure the 
joints in the rock mass of the tunnel is very 1imited, because a direct measure of the 
joints is impossible. The joints pattem is characterized by the joints' direction and 
density. The direction is a produet of the stress field that acts on the forming rock 
mass. The joints density is affected by different properties with an influence that is 
difficu1t to sca1e. These properties are the depth of the rock mass, the 1ithologica1 

. composition and the width of the layers in the rock mass 
In many researches that were performed on different rocks, but not on cha1k, it 

was determined that the charaeter of the underground joints pattem could be 
estimate by the surface' s database. For cha1k, the charaeter of the joints pattem is 

. different from other rocks, so this kind of rock mass should be checked particularly 
The paper' s goa1 is to compare between the system of joints on the surface and 

rock mass in the underground. In addition, another goa1 is to 0רa1k that in the 
estab1ish too1s so the underground system could be defined from the surface 

. database 
In three different sites of tunne1s, joints systems were measured on the surface 

and in the underground. The sites are the Ein-Ziq tunnel, the Givat-Shemen tunnel 
. and the Mesi1at-Zion tunnel. All the tunne1s were mined in Eocene cha1k rock mass 

The surface is bui1t from different rock mass: 1imestone, cha1k and conglomerate. By 
, the measurements on the surface some joints sets were defined. In two of the tunne1s 

the joints sets that were defined in the underground cha1k rock mass were equa1 to 
. the joints sets on the surface 

: From the measurements, the following conclusions can be deduced 
1. In cha1k rock mass the joints pattem in the underground can be different 

. from the joints pattem on the surface 
2. When using surface data, one should perform quaIity checks to verify the 

assumption that joints patterns on the surface are simi1ar to the pattem in the 
. underground 
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PRESENTATION OF NEW PROCESSING PC-SOFTWARE JSEIS 
Polozov, A. and Pinsky, v. 
Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod, 

71100 

The new interactive software for seismic data processing and Joint RDBMS 
: was discussed rnanipu1ation having the following features 

a) Working for different systern platforrns GAVA cornputer ernu1ation) and 
) EED, CSS, dta, etc M:iזUS , different seismic data forrnats (SAC, GSE, SEED 

b) Including flexible autornatic and interactive rnodes with user friendly 
interface 

c) Including such new too1s of seismic data processing, as autornatic picking of 
P and S phases and autornatic location of seismic events 

. d) Open for further developrnent 
The package passed first stage of exploitation tests as compared to the 

standard "seis" routine, where it showed stable perforrnance resu1ts. The exploitation 
test included routine ana1ysis of current and historical seismic events perforrned by 
the seismology division ana1ysts during several months. The tests helped to provide 
essentiaI prograrn improvement and create a series of new flexible too1s useful for the 

. ana1ytical process 
We continue development of a new algorithrn for array data processing, 

. providing robust estirnations of event azimuth and apparent velocity 
We have developed a class of algorithrn for event location by a network 

without using velocity model. The Arrival Order Location was upgraded during this 
. research 

~ 
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EVIDENCE FOR EARLY ACHEULIAN CAVE OCCUPATION 
REVEALED BY THE MAGNETOSTRATIGRAPHY AND 
COSMOGENIC AGE MEASUREMENT OF WONDERWERK CA VE, 
NORTHERN CAPE, SOUTH AFRICA 

Ron, H.l, Matmon§ A.l, Beaumont, P.2, Chazan, M.3, Porat, N.4 
and Horwitz, L.K. 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 
2. McGregor Museum., PO Box 316, Kimberley 8300, South Africa 
3. Department of Anthropology, University of Toronto, 100 George 

Street, Toronto, Ontario M5S IA1, Canada 
4. Geological Survey of Israel, 30 Malkhe Israel Street, Jerusalem 95501 
5. Department of Evolution, Systematics and Ecology, The Hebrew 

University, Jerusalem, 91004 

This abstract sununarizes our first attempts to estab1ish a 
magnetostratigraphic sequence for Acheulian levels m Wonderwerk cave, 
easfern flank of the dolomitic Kuruman Hills of the Northern Cape Province of 
South Africa. For this purpose we collected 39 oriented samples spread 
throup;hout a 2.3 m section, at intervals of 10 to 20 cm, with two samples from 
each suatigraphic level. 

For fhe creation of the magnetostratigraphy presented here we have used 
only the re1iable results. 

The lowermost 0.4 m (equivalent to archaeological strata 12a-c) displays 
reliable normal polarity. It is overlain by at least 0.7 m of clear reverse polarltY. 
(archaeoloRical stratum 11). The top' 1 m (archaeological strata 8a to lOb) is of 
normal p61arity. However, one of a pair of samples taken from a level 
a.pproximately midway in this 1 m, shows a clear reverse magnetization while 
tne second snows a possible reverse with a very strong norffial overprint. To 
verify this possible reverse level, more samp'ling IS needea. 

Our results to date can be interpreted in two ways; with or without this 
questionable reverse: 

A conservative inte!pretation of N>R>N: 
According to this interpretation the lower N is the Jaramillo subchron 

within the Mafuyama reverse (R) chron and the ~o.P N is the Brunhes normal 
chron. The upper R>N is therefore the Brunhes-Matuyama transition but not 
~ecessarily. its ~ound~ (0.78 Ma). The base of the section according to this 
mterpreta"tion 18 - 1 Ma. 

A more equivocal interpretation of N>R>N>R>N: 
According to the alternative interpretation, the lower N is the top' 

Olduvai subchion and the R>N>R r~presents the Matuyama reverse chron, ana 
the upper normal is the Brunhes. In ffiis case the base of the section is -1.8 Ma. 

In order to resolve between the two interpretations we conducted a two 
isotope burial age determination. A sample conected from the bottom of the 
sequence yielded a 26Al/I0Be ratio equivaIent to an age of 2.0::1:0.3 Ma, favoring 
the later age interpretation. 

BotIi interpretations show that the Acheu1ian occupation in Wonderwerk 
Cave is of ~eat antiqui~ and one of the oldest intentionaI cave occupations in 
the world. H the base of the site is -1.8 Ma, this would make it coeval with the 
oldest Acheu1ian material from South Africa (Sterkfontain 1.7-1.4 Ma) and the 
earliest securely dated East African Acheu1ian site (Konso-Gardula 1.9-1.3 Ma). 
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THE STRATIGRAPHY AND PALEOGEOGRAPHY OF THE BET 
SHE' AN VALLEY TUFA PLATEAU 

, Rozenbaum, A.G.l,2, Zilberman, E.l, Bar Matthews, M.l 
2 . Ayalon, A 1 and Agnon, A 

. 95501 , erusalem 1 .,ז. Geological Survey of Israel, 30 Malkhe Israel St 
erusalem, Givat 2ז. Institute of Earth Sciences, Hebrew University of 

91904 , erusalem ז, Ram 

, Tufa deposits build a sedimentary plateau some 9 km long and 1-3 km wide 
which extends in the Bet She'an Va11ey (BSV), between Sede Terumot in the south 
and Naha1 Harod in the north. A tufa sequence about 40 m thick is exposed along the 
tectonic escarpment that separates between the Bet She'an and Jordan va11eys. An 
additiona1 30 m of tufa was encountered in drillholes. Most of the tufa sequence 
accumulated during the 1ate Pleistocene, between 70 and 19 ka, a time period simi1ar 
to the existence of Usan Lake. This unit is the only stratigraphic marker that provides 

. information on the time and amount of young tectonic displacement in the BSV 
The tufa sequence was measured and sampled in several exposures, and the 

various facies were studied in order to reconstruct the paleogeographic setting and 
-depositiona1 environments. Selected sections of tufa were dated using the MC-ICP 

. 230!Th method 234ס MS 
Three successive stages of tufa deposition were identified: The first stage is 

ted by perched spring-1ine environments distinguished by thick miתa do 
autochthonous facies in the proximal zone and a thick massive microdetrital tufa in 

. the distal zone. This stage lasted between -70 ka and 61 ka 
The second stage presents a mixture of perched spring-1ine and braided 

, fluviati1e environments. This sequence is characterized by an a11ochthonous facies 
containing imbricated clast-supported fluvial sediments and an a11ochthonous facies 
with sporadic layers of microdetrital tufa facies. Most of the ages of this stage range 
between 48 ka and 39 ka, but a few older ages, which probably represent reworked 

. older tufa, were a1so found 
chalk and marl containing abundant a110chems were deposited during the 

ted by a mixture of paludal and miתa third stage in a shallow water fluvial plain do 
braided fluviati1e environments. Long periods of shallow water environments in the 
floodplain were interrupted by sporadic events of energetic ephemeral streams that 

19.3 introduced the clastic a110chems into this facies. This stage 1asted from - 22.5 to 
. ka 

The characteristics of the tufa plateau and its age interval suggest that it was 
deposited along a wide floodplain belt of east-flowing shallow waters springs, which 
drained to a lake, located in the Jordan Va11ey. These amalgamated fluvia1 systerns 

ted by low energy environments, which were interrupted by periods of miתa were do 
more energetic floods. The accumulation of a thick sub-horizontal sequence can be 

. attributed to a slow subsidence of the BSV or a gradual rise of the lake level 

rגl 



SEISMICITY AND SUBSURFACE GEOLOGY (ARA VA V ALLEY 
CASESTUDY) 

;Rybakov, M.l, ten Brink, U.2, AI-Zoubi, A.3, Kraeva, N.l and 
Hofstetter, A.l 
1. Geophysical Institute of Israel, 6 Habaal Shem Tov, Lod, 71100 
2. U.S. Geological Survey, 384 Woods Hole Rd., Woods Hole, MA 02543 

United States 
3. AI-Balqa Applied University, Al-Salt, Al-Salt, 19117, Jordan 

The spatial distribution of earthquakes in the Arava VaIley, a 150-krn-section of 
the Dead Sea Transfonn, is compared with the local subsurface geological features 
derived from geophysical and geological data. Gravity data suggested that the 
Gharandal, Timna and Elat Basins are filled by low-density young sediments. These 
features were confinned by seismic reflection profiles and high resolution low 
altitude aeromagnetic (HRAM) survey. The HRAM survey de1ineated the trace of the 
Dead Sea Transfonn in this region, which separates magnetic anoma1ies in the 
eastem and westem parts of the vaIley, and revealed the occurrence of the hitherto 
unknown deep magmatics. OveraIl the earthquake activity appears to be strongly 
related to the Dead Sea Transform. However, on a local scale, there is no apparent 
correlation between the seismicity and the fault segments comprising the DST fault 
system. Absence of the correlation may be explained as result of insufficient accuracy 

,eז about of 4 krn) of the earthquake localization andj or inc1ined fault plane. Howev ( 
in spite of such inaccuracy, there is clearly observed that clusters of the earthquakes 
coincide with the sedimentary basins. Two pronounced clusters appear to coincide 
with the subsurface magmatics. We assume that the subsurface geology affects areas 

, of stress concentration and hence of earthquakes. These areas can be the end of faults 
or fault jogs, which sometimes create basins, or areas of heterogeneous rheology, such 

. as in the vicinity of magmatic bodies 
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NORTHERN ISRAEL CONTINENTAL MARGIN: HIGH 
RESOLUTION BATHYMETRY AND BACKSCATTER FROM 
MULTIBEAM SONAR 

3 . SadetA. R.),Hall, J. K.l, Golan, A.2, Arnit, G.2, Gur-Arieh, L 
2 .Lו , and ibor 

95501 , 1. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 
, 2. Israel Oceanographic & Limnological Research Ltd. Tel Shikmona 

31080 , Haifa 
65220 , 3. Survey of Israel, 1 Lincoln Street, Tel Aviv 

Since 2001 the Nationa1 Bathymetric Survey (NBS) has rnapped some 40% of 
the Israel Mediterranean offshore. 'I1ris ta1k will describe the results for the recently 
completed northem third of the offshore, which will be the subject of the first author' s 
MA thesis. Despite the fact that previous hydrographic and geophysical surveys 
revealed the gross morphology and rnajor features, the new results, with at least three 
orders of rnagnitude improvement in resolution, show in exquisite detail many 

. unknown characteristics of the shelf and slope 
2, extending from depths of 6 to k.זn 700 The area presented here covers over 

about 850 m. The Kongsberg-Simrad EM1002 system has 111 beams. on the shelf it 
can adequately populate a 2 m grid, or 5-10 m on the deep slope. The system also 
measures the acoustic backscatter for each seafloor element rnapped, giving an 

. indication of bottom roughness and composition 
The newly observed features appear to be primari1y related to: neotectonics 

. and changes in Mediterranean sea level 
Neo-tectonic elements: The Cannel-Yagur Fault crosses the area from WNW to 

ESE. Although no direct fault trace is observed, its seaward extension marks the 
comers of three platform elements off the Cannel cape, as well as appearing as a 
ramp-1ike protrusion from the shelf-break which marks a change in character from 

. the bigger canyons on the north to more closely spaced and steeper ones in the south 
2 in which the k.זn -5.5 on the shelf, just north of the projected fault, there is an area of 

seafloor resembles a brittle sheet which has been shattered. It 1ies directly above an 
earthquake epicenter on the rnap of potentially active faults of Bartov et al. (2000). At 
least 100 'bu11s-eyes' are seen in the backscatter, populating an arc opening out to sea 
north of the fault. These 'bullseyes' are 30-100 m in diameter, and the 1ighter 
backscatter indicates a harder or rougher surface. on the shelf they appear as positive 
features up to 1.5 m high enclosing a shallow crater. North of Akko, several E-W 

-trending fractures are observed, possibly extensions of faults on land. Their down 
. thrown sides face the Zevulun Graben which forms Haifa Bay 

. Lowered sea levels: The shelf morphology reflects lower stands in the past 
Inshore there are numerous coast-parallel kurkar ridges. These are cut by paleo-river 
channels off the present-day rivers. Meanders of the Kishon channel, as well as other 
minor trends and offsets, rnay be structurally controlled. A number of platform-1ike 
features, three of which bear dune-1ike bedforms, are found on the shelf. The 

-prominent Haifa Nose with its Shik.mona, HaTishbi, and Navy terraces shunts Ni1e 
derived quartz sands out into deep water. Other interesting channels, grooves, and 

. depressions are observed off Cape Cannel, and in deeper waters 
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TRANSFORM ORIGIN OF THE NORTHERN LEV ANT 
CONTINENTAL MARGIN, EASTERN MEDITERRANEAN 

Schattner, U. and Ben-Avraham, Z. 
Department of Geophysics and Planetary Sciences, Tel Aviv University, 

Tel Aviv, 69978 

The Levant conti.nental margin, offshore Israel, Lebanon and Syria, is usually 
defined as a passive margin that was formed through rifting processes. During the 
formation two rnajor conti.nental fragments are assumed to separate from the 
northem edge of the Afro-Arabian plate to form the Levant basin: the Tauride and 
Eratosthenes blocks. Today an oceanic crust is present between the Levant margin 
and Eratosthenes Seamount. Studies of the conti.nental margin suggested that the 
southem Levant segment (south of the Cannel Structure) was formed through 
conti.nental rifting processes. In contrast, the northem segment, from the Carmel 
structure northwards and offshore southem Lebanon, was hardly studied. This area, 
which is a key for understanding the tectonic history of the Eastem Mediterranean, is 
the focus of the present study. 

Investigation of the northem Levant conti.nental margin was carried out in two 
scales: (1) Analysis of the crustal structure of the conti.nental-oceanic transition - based 
on seismic refraction and rnagnetic data. These data, which were collected along the 
Levant margin in previous studies, were analyzed and compared with 42 other 
conti.nental margins in the world; and (2) Analysis of recent tectonic deformations in 
the upper crust was based on interpretation of a dense network of multi and single 
channel seismic reflection profiles in the northeastem comer of the eastem 
Mediterranean basin - offshore northem Israel, Lebanon, Syria, and along the 
Cyprean arc (5000 km of ship-track). Re-evaluation of geological data onland was a1so 
carried out in order to obtain a regional perspective. 

our results show structural resemblance between the southem Levant 
segment and other rift margins. In contrast, the northem segment shows a strong 
similarity to classical transform margins. In view of the new classification of the 
northem Levant margin a modified scenario is suggested for: (a) the initia1 stages in 
which the Levant margin was formed; and (b) the present day structural differences 
between the two segments of the margin. 
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TECTONIC ISOLATION OF THE LEVANT BASIN OFFSHORE 
GALILEE-LEBANON - EFFECTS OF THE DEAD SEA FAULT ON 
THE STRUCTURE OF THE CONTINENTAL MARGIN 

Schattner, U.1, Ben-Avraham, Z.l, Lazar, M.l and Huebscher, 
C.2 

1. Department of Geophysics and Planetary Sciences, Tel A viv 
University, Tel Aviv, 69978 

2. Institute of Geophysics, University of Hamburg, Germany 

The continental margin of the central Levant, offshore northem Israel and 
southem Lebanon is characterized by a sharp continental-oceanic crustal transition, 
exhibited on the bathymetry as a steep continental slope. At the base of the slope a 
narrow zone of faulting deforms the upper Messinian-recent sedimentary sequence. 
Tectonic comparison of the pattems exhibited on both sides of the margin shows a 
different picture - onland a restraining bend along the Dead Sea fault plate boundary 
results in extensive deformation and the formation of the Lebanon and anti-Lebanon 
mountain ranges. However, further into the basin, west of the continental slope, no 
major deformations are observed. 

A dense network of multi-channel and single-channel seismic profiles, 
covering 5000 km of ship-track offshore northem Israel and southem Lebanon, was 
analyzed for the purpose of characterizing the continental margin. Additional seismic 
surveys covering the area between the Levant margin and the Cyprean Arc were 
examined. Data were then incorporated with magnetic, gravity and earthquake 
measurements to reveal the deep crustal structure of the area and integrated with 
bathymetry data to describe the behavior of the young sedimentary basin fill. 

Results indicate that the Levant basin, offshore northem Israel and southem 
Lebanon (up to Beirut) is more-or-less unaffected by the intense tectonic deformation 
occurring onland. The transition between the deformed area onland and the 
undeformed Levant Basin occurs along the base of the continental slope. Along the 
base, the upper Messinian-recent sedimentary sequence is cut by two sets of faults: (1) 
shallow growth faults resulting from salt tectonics; and (2) high angle faults, marking 
the surface expression of a deeper crustal discontinuity - the marine extension of the 
Carmel fault zone. 

The central Levant continental margin is being reactivated by transpressional 
faulting of the marine continuation of the Carmel fault, at the base of the continental 
slope. This fault system coinddes with the sharp continental-oceanic crustal 
transition, and acts as an isolator between the Levant Basin and its land counterpart. 
To the north, this feature may initiate the formation of a new triple junction, with the 
eastem Cyprean Arc (Latakia Ridge) and the East Anatolian fault. 
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TOTAL ORGANIC CARBON AND ITS ISOTOPIC COMPOSITION 
AS INDICATORS OF CLIMATE AND ENVIRONMENTAL 
CONDITIONS DURING THE LAST 90 KYR IN THE NE AND SE 
MEDITERRANEAN SEA 

, Schilman, B.l, Ayalon,l,A.l, Bar-Matthews, M.l, Almogi-Labin 
5.3 , hriki, D.l and Avnaim-Katav 2 ,ס . A.l, Kolosovsky, A 
95501 1. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem 

, 2. Dept. of Organic Geochemistry, Hebrew University, Givat Ram 
91904 J erusalem 

3. Dept. of Maritime Civilizations & The Recanati Inst. for Maritime 
31905 Studies, Univ. of Haifa, Haifa 

High-resolution records of total organic carbon (TOC) and its isotopic 
composition (D13Corg) were measured in cores MDVAL 9501 (980 m depth) from 
the NE Levantine Basin and MDV AL 9509 (884 m depth) from the 5E Levantine 
Basin, located at the distal part of the Nile delta, in order to examine the role of 
the Nile River throughout the Levantine Basin. The time control used in this 
study is based on the Dl8() stratigraphy for the last -90 kyr that was already 
established using the planktonic foraminifera Globigerinoides ruber and 

. correlated with the well-dated (U-Th) speleothem records of the 50req Cave 
The TOC values are continuously 2-3 times higher (0.6-0.9%wt) in the 5E 
Levantine Basin compared with the NE basin (0.2-0.3%wt), indicating a strong 
link between Nile River discharge and primary production in the distal parts oI 
the Nile delta. During sapropel events of early Holocene (51) and last 

53), TOC content is significantly higher all over the Levantine Basin ~ interglacial 
. with 1.2-1.3 Yowt in the northeast and up to 1.7%wt in the southeast Levant 

During post sapropel 51, it seems that the TOC content determines the 
characteristics oI the benthic foraminiferal assemblages. In the north, the 
opportunist dominant species reflect oligotrophy and the southem basin is 

. cnaracterized by species that indicate mesotropfuc conditions 
The D13Corg values are different in the 5E and NE basins, although in both 

-20%0 basins they reflect marine source. In the north, the values range between 
.) -22%0 and -30%0 being significantly lower compared with the south (-15%0 to 

e 10w D13Corg values are nearly stable throughout the entire tlו. , In the north 
marine isotope stage (MI5 3). In the Nilotic province, the highest values are 

. during the MI5 3, and decrease considerably during 53 and 51 sapropel events 
Based on D13Corg values complemented with independent organic geochemistry 
analysis of organic compounds that differentiate between marine and terrestrial 
sources, it seems that tne fluctuations in D13Corg values in the Levantine Basin 
reflect mainly a strong fractionation in the marine phytoplankton rather than 

. different sources 
The differences in TOC and D13Cor values between the north and south 

, Levant reflect a strong N-5 partition in crimatic and environmental conditions 
indicating a significant ana continuous contribution of the Nile River to the 
southem basin. At the same time, the northeastem basin seems to reflect a 
climate regime influenced mainly by the Mediterranean -North Atlantic 

. system 
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WHERE IS THE SOUTHEASTERN CONTINUATION OF THE 
CARMEL FAULT? GEOLOGICAL CONSIDERATIONS 

Segev, A. 
Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 

The Carmel fault system is a major crustal fracture zone which consists of 
several segments. The va1idity of some segments is widely accepted, whi1e others are 
still controversial. The highly morphologically elevated segment from Haifa to 
Yoqne'am is commonly called the Carmel fault (previously Yagur fault). From Haifa 
to the Amaqim Junction trus segment strikes southeastward and from there 
southward to Yoqne' am. In many studies the continuation from Yoqne' am toward 

-the SE has been de1ineated toward Wadi Faria through Jenin, and named the Carmel 
ctural map of top Judea tזu Tirza or Carmel-Faria fault system. According to the s 

(Fleischer and Gafsou, 2003), the vertical displacement on the Carmel fault near Haifa 
is -1,500 m, but near Jenin it is only from -300 m down to zero. According to the 
geological map of Sneh et al. (1998), the fault is absent northeast of the Umm el Fahm 
antic1ine and in the region covered by the Eocene outcrops. Moreover, the vertical 

. displacement on the NW striking fault of Wadi Faria is only 200-300 m 
Following recent studies and re-examination of existing data, it is suggested 

that the Gi1boa fault is the SE continuation of the Carmel fault towards its merging 
with the Dead Sea transform marginal faults. The vertical displacement on the Gi1boa 
fault is -1,400 m, sirni1ar to that on the Carmel fault. Previous interpretations held 
that the Gi1boa fault was terminated by the Gideon fault, which strikes to the NE 

. across the Yizreel Valley 
During recent geological mapping of the central Mt Carmel area, a major fault 

intersection was found on the eastern foothi1ls of the Mt Muhraqa horst. There, a 
major NW striking fault coming from the central Yizreel Valley, follows the inferred 
continuation of the Gi1boa fault, and meets the N-S segment of the Carmel fault, as 
well as several others. A major fracture belt, more than 10 km wide, continues from 
this fault intersection, cutting across Mt Carmel and its coastal plain, and striking 

. generally toward the NW 

 ...;ו..ר
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EVIDENCE FOR NW EXTENSION OF THE GILBOA FAULT 
UNDER THE YIZREEL V ALLEY: PRELIMINARY SEISMIC AND 
POTENTIAL FIELD REINTERPRETATION 

Segev, A.l, Reznikov, M.2 and Rybakov, M.3 
1. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
2. ECOLOG Engineering Ltd,5/44 Oppenheimer St., Rehovot, 76701 
3. Geophysical Institute of Israel, P.O. Box 182, Lod, 71100 

The Gi1boa fault borders Mount Gi1boa on its NW side and its maximum 
vertical displacement is -1,400 m. It was described by Flexer (1959) and studied by 
Hatzor (1988). Toward the NW it disappears below a thick alluvial fi1l of the Yizreel 
Valley. Shaliv (1991) pointed to the possibility that it continues further to the NW, but 
the common view is that this fault sp1its into two branches which are terrninated by 
the Gidon fault. Updated geological evidence from Mount Carmel and the Ramot 
Menashe area (Segev, this volume) enables identifying and de1ineating a prominent 
fault system within the Yizreel Valley, generally striking toward the NW, suggesting 
it is the NW extension of the Gi1boa fault. 

Accessible deep and high resolution shallow seismic data are used, as well as 
gravity and magnetic data, to reexamine the expression of this newly suggested 
major faulting in the subsurface of the Yizreel Valley. These geophysical data will 
enable us to out1ine the main and minor subsurface fault systems, to obtain structural 
blocks and to possibly define time relations between fracture systems and volcanic 
features. 

A grid of various avai1able seismic 1ines was chosen. Part of the 1ines were re­
processed and re-interpreted and provided information to a depth of about 3 km. 
These 1ines were used as a basis for the seismic interpretation and enabled identifying 
an extensive fault zone striking northwest. These seismic 1ines are coupled with other 
high resolution shallow seismic 1ines in the area to provide maximum possible 
resolution for the entire succession studied. 

our pre1iminary seismic and gravity results positively indicate the 
continuation of the Gi1boa fault system toward the NW, across the central part of the 
Yizreel Valley, up to its meeting with the N-S segment of the Carmel fault at the 
eastem foothil1s of Mount Muhraqa. 
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A MAJOR METAMORPHIC PROBLEM IN THE VENEZUELAN 
ANDES 

Shagam, R.l and Grauch, R.I.2 
1. Department of Geological and Environmental Sciences, Ben-Gurion 

University of the Negev, POB 653, Beer-Sheva, 84105 
2. USGS, Box 25046, Denver Federal Center, Denver, CO, 80225, U.S.A. 

. Four metamorphic rock units were identified in the centra1 Venezuelan Andes 
m and lוis Based on relative stratigraphic setti.ng and degree of metamorp 

 is . deformation, the four units were viewed as separated by unconformitiesו11
. tory of mu1tiple superimposed progenies lוis suggested a tectonic 

Later, it appeared that the youngest unit (illitic slates which yielded Permo-
ts of the clוis Carboniferous faunas) graded down into chlorite-muscovite greens 

ts were nsclוis second rock unit thereby eliminating one unconformity. In turn the gree 
. found to grade down into a staurolite zone enclosing the a1umosilicate triple point 

. eliminated a second unconformity 11וis 
Then gradationa1 transition from the staurolitic rocks into basa1 interlayered 

ts/ gneisses at amphibolite grade (and believed lוis a1umosilicate and homblendic sc 
d unconformity and tlוir implied elimination of the 11וis . Precambrian age), was found 

led to the inference that the entire metamorphic sequence represented a single 
. orogenic event of late Pa1eozoic age 

A Precambrian (-620Ma old) granitic gneiss intrusive into the basa1 
, metamorphic unit indicates there has to be an unconformity, as yet undetected 
, within the amphibolite grade rocks separating Pa1eozoic metamorphics from older 

. Precambrian, metamorphics 
. The slate unit was origina11y 11 km thick based on illite crystallinity studies 

ts are about 1-2 km thick, the eensclוis Based on map thickness the underlying gr 
staurolite zone about 1 km and the amphibolite-grade part of the sequence some 

. unknown thickness, probably exceeding 1 km, for a tota1 thickness of -15 km 
Numerous geopeta1s, especia11y in the slate and staurolite units, indicate that the 
sequence is in norma1 orientation. Also, isograds are stratigraphy-para11el (within a 

m on lוis suggests that these rocks may represent buria1 metamorp 11וis .) few degrees 
. the grand sca1e 

A geotherma1 gradient of -3740o/km was ca1cu1ated based on such 
geothermometers as illite crysta11inity of the slates and vitrinite reflectance of 
anthracite in the slates, and the a1umosilicate triple point in the staurolite zone. Now 
it appears that the estimate of 4000C for the anthracite was excessive; a more rea1istic 

C/km 2-דס resu1ted in a far gentler geotherma1 gradient of 11וis . va1ue is -2700C 
ts, and consequently a marked discordance of such nsclוis through the slates and gree 

. a gradient with the a1umosilicate point on the sca1e 
does not accord with the hypothesis of a buria1 metamorphic sequence up 11וis 

to and including the slates. But there is no clear indication of a regiona1 hiatus 
between slates and underlying units. Complete review of the metamorphic sequence 

. and especia11y the nature of the contacts between units is indicated 
The Tertiary Maracaibo basin may be an active model of late Pa1eozoic buria1 

m based on similarities in nature and thickness of the sedimentary pile lוis metamorp 
and geotherma1 gradient. Cou1d westem Venezuela be especia11y susceptible to buria1 

? m lוis metamorp 
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MONITORING VERTICAL MOVEMENTS IN MOUNT CARMEL 

Shahar, L. and Even-Tzur, G. 
Department of Civil and Environmental Engineering, Technion - Israel 

Institute of Technology, Haifa, 32000 

The Carmel fault is one of the major geological structures in northern Israel, 
characterized by intense, continuous and potentia11y hazardous seisrnic activity. 
Recent studies have imp1ied both horizontal and vertical movement along the Carmel 
Fault. This study presents the results of three measurement campaigns of a level1ing 
1ine across the Carmel Mountain through the Carmel fault towards Tivon Hills and 
the Lower Galilee, in the period 1987-2003. 

Two mode1s are used to analyze the observed deformation: a 1inear and a 
quadratic model. our results show significant up1ift of the Carmel Mountain range 
between the year 1987 to 1992 and moderate subsidence between the years 1992 to 
2003. The acceleration along the level1ing 1ine is a1so given. 

our results a1so show high vertical deformation in the western slopes of the 
Carmel Mountain, in contradiction to the low seisrnicity of this area. These results 
must be confirmed by additiona1 periodic level1ing surveys and other geodetic 
results. 
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ZINC AV AILABILITY AND ALKALINE PHOSPHATASE ACTIVITY 
IN EMILIANIA HUXLEYI: IMPLICATIONS FOR ZN-P CO­
LIMITATION IN THE OCEAN 

Shaked, Y.l,2,3, XU, Y.4, Leblanc, K.5 and Morel, F.M.M.3 

1. The Interuniversity Institute for Marine Sciences, Eilat, 88103 
2. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 
3. Department of Geosciences, Princeton University, Princeton, New 

Jersey, 08544, U.S.A 
4. Department of Ecology and Evolutionary Biology, Princeton 

University, Princeton, New Jersey 08544, U.S.A. 
5. College of Marine Studies, University of Delaware, 700 Pilottown 

Road. Lewes, Delaware 19958, U.S.A. 

Zinc (Zn) serves as a co-factor in severa1 extracellular phosphatases, which 
c P compounds. In aתi allow microorganisms to acquire phosphorus from org 

, o1igotrophic ocean water, where both phosphate and Zn concentrations are low 
c compounds aתi orthophosphate regeneration through enzymatic hydrolysis of org 

may be restricted by zn availability. We examined the possibility of co-1imitation by P 
and zn in batch cultures of the cocco1ithophore Emiliania huxleyi grown at very low 
biomass. Both growth rates and extracellular phosphatase activity were inhibited by 
low Zn. Cultures grown at nanomolar P and subpicomolar unche1ated zn 
concentrations had higher phosphatase activity and slower growth rates when grown 

c-P. We ca1culated that the additiona1 zn aתi c-P than when grown on inorg aתi on org 
c P amounted to 16% of aתi demand for phosphatase activity in the culture with org 

c P aתi the cellular zn quota. This percentage would be lower at higher org 
concentrations. Extrapo1ating from our data, we surmise that Zn-P co-1imitation may 
prevail in highly o1igotrophic systems such as the Sargasso Sea, but is not 1ikely to be 
widespread in the ocean. Nonetheless, the observation of a significant enhancement 
of extracellular phosphatase activity in Zn-amended water samples from the Bering 

. Sea demonstrates the potentia1 for Zn-P co-1imitation during phytoplankton blooms 
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SALT DISSOLUTION AND SINKHOLE FORMATION ALONG 
THE DEAD SEA SHORE 

Shalev, E., Lyakhovsky, V. and Yechieli, Y. 
Geological Survey of Israel, 30 Malkhe Israel, Jerusalem, 95501 

The formation of sillkholes at the Dead Sea area reflects subsurface cavities 
fonned by salt dissolution. This dissolution is related to the recession of the Dead Sea; 
the groundwater level and the freshj sa1ine water interface along the shore decline at 
a sirnilar rate to the rate of the Dead Sea recession, and brines that used to occupy 
layers below this interface are flushed out by freshwater. our finite element modeling 
shows that dissolution of this salt layer is a plausible mechanism to explain the rapid 
creation of subsurface holes that collapse and fonn sillkholes. The positive feedback 
between the rate of flow, the rate of chemical reaction, and the change in penneability 
accelerates the dissolution processes and might result in "reactive infiltration 
instability" which is manifested in "fingers" of cavities, into which fluid is channeled, 
and salt is dissolved. The spacing between the sillkholes and the rate of their creation 
is controlled by several factors including: properties of lineamentsjfaults, incoming 
groundwater flux, the sa1inity of the incoming groundwater, the rate of dissolution, 
the effective specific surface area, the penneability of the salt and clay layers, the 
penneability-porosity relation, the dispersivity, and the thickness of the layers. We 
show that the creation of sillkholes occurs only under specific conditions. These 
conditions must cause an unstable dissolution front which then causes formation of 
cavities and eventual1y sillkholes. The simulations, which utilized the best estimated 
parameters of the studied area, yield results that are simi1ar to those exhibited in the 
field. 
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ACTIVE FAULT STRUCTURE OF THE CARMEL FAULT SYSTEM 
BASED ON EPICENTER RELATIVE LOCATION 

Shamir, G. and Baer, G. 
Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 

The CanneI-Tirza fault system fonns the most prominent seismogenic zone 
and is associated with the highest potential ground accelerations outside the Dead 
Sea Transform zone in IsraeI. Previous studies indicated that it is composed of three 
major segments, characterized by (i) A complex deformation zone of variable along­
strike width; (ii) Deviation of the central segment (N-S) from the overall NW-SE trend 
of the fault system; (iii) Along-strike variations of the sense of vertical fault motion. A 
number of off-fault earthquake focal mechanisms, as well as geomorphological 
considerations suggest that the young horizontal component of motion is sinistral, 
while dextral motion was suggested based on geodetic data. 

Based on the IsraeI earthquake catalog, the distribution of epicenters in the 
CanneI seismogenic zone and its extension into the Mediterranean is apparently 
diffuse, with the moderate activity taking place mostly north-east of the mapped fault 
line. For example, the epicenter of the Aug. 1984, Ml=5.3 event was Iocated several 
ki10meters east of the mapped fault exposure. Considering the uncertainty involved 
in the current epicenter distribution map, it is impossible to delineate the CanneI 
active fault structure and, specifically, to assess the degree of Ioca1ization of this fault 
system. In order to characterize the seismotectonics of the CanneI fault system, we 
analyze the earthquakes that occurred in this seismogenic zone since 1984. The 
analysis incIudes completion of the earthquake catalog, epicenter relocation using a 
standard search method and accurate relative Iocation using the double difference 
method. The latter minimizes residua1s between observed and theoretical travel-time 
differences for pairs of earthquakes at each station while linking all observed event­
station pairs. Using arrival time differences obtained by both direct observation and 
cross-correlation enables the assessment of relative Iocation of earthquake clusters as 
well as their internaI configuration. 
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PREDICTING THE ACCELERATION RESPONSE SPECTRA FROM 
EARTHQUAKES IN THE DEAD SEA FAULT SYSTEM 

Shapira, A.l, Perlman, N.2, Zaslavsky, Y.2 and Avirav, V.1 

1. International Seismological Centre, Thatcham, UK 
2. Seismology Division, Geophysical Institute of Israel, P.O. Box 182, 

Lod,71100 

In the last 10 years, the Geophysical Institute of Israel has launched a number 
of projects to deterrnine and map seismic site response characteristics across Israel. 
These investigations are part of seismic hazard assessments to improve future 
building design and are integrated into a newly developed scheme for estimating 
earthquake losses. Lacking sufficient number of locally recorded strong ground 
motions in Israel, our site specific earthquake hazard and risk estimations are based 
on simulations of the regional seismic activity and on synthetic accelerograms, 
implementing stochastic methods. 

An earthquake of magnitude 5.1 occurred in the basin of the Dead Sea on Feb. 
11, 2004 it was followed by Mw=4.7 earthquake on July 7, 2004. These events were 
widely felt all over the Levant and triggered a number of strong motion instruments 
in Israel. The acceleration recordings provided a good opportunity to compare 
predicted seismic hazard functions with observations. Here, the seismic hazard 
parameter is the acceleration response spectrum (the design base acceleration 
speetrum) for a specific site. 

The comparison between observed and predicted spectra of recorded ground 
motions (accelerations) from the few avai1able measurements made in Israel, show 
good agreement and consequently, a relatively good agreement between the 
observed and the predicted acce1eration response spectra at different sites with 
different geological characteristics. 

The importance of these observations are further enhanced by showing that 
implementation of empirical attenuation functions to predict spectral accelerations 
developed from acceleration measurements in other countries may not be app1icable 
for many sites in Israel. Consequently, we raise concerns as to the app1icability of 
imported "site correction" values (in the form of correction factors as a function of the 
average Vs velocity in the upper 30 m of the subsurface) to the modified Israe1i Code 
413. 

~ 
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DETECTION OF SUBMARINE GROUNDWATER DISCHARGE 
lSGD) IN THE NORTHERN INNER SHELF OF ISRAEL BY 

EMOTE SENSING AND GEOPHYSICS METHODS 1ז

5hapira, 5.1, Tibor, G.2 and Ben-Avraham, Z.l 
1. Department of Geophysics and Planetary Sciences, Tel Aviv 

69978 , University, Tel A viv 
, 2. Israel Oceanographic and Limnological Research Ltd. Tel Shikmona 

31080 Haifa 

Subrnarine Groundwater Discharge (SGD) is, in rnany places in the world, a 
centra1 cause for loss of water. Estirnation of flow path and identification of the 
springs in the sea are important for knowledge about water circle, identification of 
new water sources, in order to follow the flow of pollution to the sea, for better 
understanding of the shore environment and for better rnanagement of the aquifer. 
Along the coast of Israel some springs of fresh water has been discovered adjacent to 
the coast1ine, but such springs has not been discovered in the inner continenta1 shelf 
of Israe1. Till now, the springs' exploration has been done by geochemica1 methods or 
by measurement of the water flow. The aim of this research is to locate springs of 
fresh water in the northem continenta1 shelf of Israel (Hadera to Rosh Haniqra) and 
to estirnate the flow paths from the aquifer to the sea, according the data of 
morphologica1 and tectonic features. The research includes bui1ding a Geographic 
Information System (GIS) with all the relevant data, processing therma1 satellite 
images and conducting a bathymetric and shallow seismic survey in the suspected 
areas. 

Up to now, images from the Landsat ETM7 satellite (bands 6a, 6b) were 
processed and the algorithm for Sea Surface Temperature (SST) was applied. The 
areas, where the SST was higher than the surrounding temperature, were marked. 
The cause of therma1 anoma1y can arise from two main reasons, different in the 
groundwater temperature or because the fresh water that reach the surface are heated 
or cooled faster then the salt water because of the differences in sa1inity. For example, 
the areas off Atlit, the Carmel fau1t, Akko and Shavey Zion are suspected as areas of 
springs. The high resolution bathymetric and seismic profiling survey will be carried 
out over these areas. The aim of the shallow geophysica1 mapping is to locate 
morphological and tectonic features that might enable the water discharge. 

We expect to find subrnarine groundwater discharge in the winter, when the 
groundwater level is high, especially in northem Israe1, because there the karst 
aquifer is closer to the sea. In this area there are also a few fau1ts that continue from 
land into the sea. 

This research is financed with a grant from the Israeli Water Commission. 
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ZINC METAL FROM A TOMB IN THE ANCIENT CEMETERY OF 
./ KHIRBET QUMRAN ON THE DEAD SEA: ANCIENT CRAFT OR 

CONTEMPORARY "FOIL SHTICK" 

Shimron, A.E., Segal, 1. and Deutsch, Y. 
Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 

A sheet and fragments of corroded zinc metal were recovered from a tomb 
during the 2001 excavations in the ancient cemetery of Qumran. The sheet of metal 
was found at a depth of 1.20 m and the fragments at about 90 cm beneath the surface. 
The excavating teams concluded that the zinc covered a wooden coffin which held an 
important personage linked to the Essene settlement during the Roman period. The 
find is potentia1ly spectacu1ar because of (1) the proximity of the caves where the 
Dead Sea Scrolls were discovered and (2) because of the difficulty in smelting zinc the 
metal is virtually unknown in antiquity with only one, the (6.5 by 4 cm in size) 
Athenian Agora find, is reliably recorded. Lead coffins are known in the 
Mediterranean region since the Late Roman period but zinc coffins have never been 
found. The zincian material from tomb 978 is of two principal types: 

Laminated zinc oxides: The fragments consist of a micro-laminated corroded 
core ca.l mm thick, bordered by outer corrosion zones ca.0.5-1 mm thick but 
reaching a thickness of up to 2.5 mm. Individuallamina are about 0.05 mm 
thick and consist of zinc oxides and chlorides with the rare zinc chloride 
simonkolleite {Zns (OH)s.Cl12.H20} comprising the chloridic phase. Maximum 
Zn content in any lamina is up to 91 % and chlorine content up to 12%. 

Metallic zinc sheet: The zinc sheet is doubly folded and 64 by 40 cm in 
(folded) size. The metal is malleable, si1ver white but coated with inner grey, 
followed by outer whitish, ZnO and ZnCl corrosion products. The metallic core 
is 0.3-0.6 mm and the corrosion layers up to 1.5 mm thick, for a total thickness 
of the zinc sheet averaging 2mm. The metallic zinc contains up to 98.5% Zn, the 
significant trace elements are lead (1.46%), cadmium (0.05%), copper (0.01%) 
and iron (0.03%). High contents (up to 4% each) of antimony and indium occur 
in some immiscible lead droplets in the zinc. Droplet morphology indicates that 
the zinc sheet was hammered, however the grain fabric is well annealed and 
thus the sheet was hot worked. Buried within corroded zinc is a sharply defined 
microlayer rich in Ba (barite) and Ti+Ca (perovskite?), its layer morphology and 
chemistry are indicative of modern, barite-based paint. 

The zinc sheet was corroded in the Dead Sea region, later it was folded, 
placed or replaced into the tomb, until discovery. Lead isotopes most 
compatible to those of the Qumran zinc metal are from some lead-zinc mines in 
Northeast Kazakhstan and the Amasia and Tufanbelyi mines in Anatolia. Both 
imply ancient sources for the zinc ore. 
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THE CONTRIBUTION OF THE CARMEL FAULT TO THE 
ACCELERATION USED FOR SEISMIC ENGINEERING - AN 
ANAL YTICAL APPROACH. 

Shiran, A. and Kessler N. 
Building and Infrastructure Laboratory, Technion Institute of 

Techilology, Haifa 

The Cannel fau1t runs through the Haila bay. This area is densely popu1ated 
and includes important infrastructures and chemica1 industries. The degree of seismic 
activity on the fau1t has direct in.fluence on the design peak ground acceleration (pGA 
or Z va1ue from the 51 413) in the Haila bay area. 

The design peak ground acceleration in a site (on bedrock) for specific return 
period is determined according to three major parameters: The active fau1t proximal 
to the site, the distances to these fau1ts to the site and the dispersion of energy from 
the fau1ts to the site. 

In this project, we tried to ana1ytica11y eva1uate the contribution of the Cannel 
fau1t to the ground acceleration in severa1 sites in the Haila bay. 

First we eva1uated the fault's contribution to the Gutenberg-Richter model that 
used for ca1culating the 51 413 accelerations map. This was done by comparing the 
models output with and without activity on the Cannel fault. 

In the second stage, the seismic hazard was defined by a Characteristic 
Earthquake Model. With this model, the in.fluence of the characteristic return period 
on the acceleration was quantitatively eva1uated - assuming a characteristic 
magnitude of Mw=6.5 for the Cannel fault. 

The results of our ca1culations show that the Cannel Fault, as it is currently 
defined in the 413 Israe1i Standard, contributes about 50% of seismic hazard, in terms 
of design peck ground acceleration, in the Haila bay. 
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SUBSURFACE HYDROTHERMAL ACTIVITY IN THE KEREM­
MAHARAL VOLCANO DURING THE LOWER CENOMANIAN 

Shoval, S. 
Department of Natural Sciences, Geology Group, The Open University 

of Israel, 108 Ravutski Street, Raanana, 43107 

The Kerem-Maharal Volcano, exposed in the Cannel area (Sass/ 1980)/ erupted 
on the continenta1 shelf during the Lower Cenomanian. When the volcanic eruption 
ended/ the top of the volcano eroded and a Gastropod bioherm developed. Black 
magmatic rock in the center of the eroded volcano represents the top of the volcanic 
neck/ while variegated tuff of the flanks represents the submarine volcanic cone. 

The occurrence of Lower Cenomanian subsurface hydrothermal activity in the 
Kerem-Maharal Volcano is documented by the argillization of the volcanic tuff/ by 
the formation of veins fi1led with gypsum and calcite/ and by the silification in the 
Gastropod bioherm strata. It seems that subsurface hydrothermal circu1ation of sea­
water solutions heated by the intrusion of the volcanic neck caused these phenomena. 

The argillization of the volcanic tuff: It has been pointed out that argillization 
of the variegated tuff took place during the submarine eruption. The reaction of the 
hot tuff with open seawater leads to the formation of spilite. However/ the 
argillization probably continued as a result of the subsurface hydrothermal 
circu1ation. The black magmatic rock of the volcanic neck was not in contact with 
open seawater and its argillization probably took place due to subsurface 
hydrothermal activity 

The formation of veins fi1led with gypsum and calcite: The open fractures 
probably functioned as the subsurface "solution plumbing systemll of the 
hydrothermal circu1ation. The veins/ fi1led with gypsum and calcite/ were formed by 
deposition from the hot solutions within the fractures. These veins cross the black 
magmatic rock of the volcanic neck and the variegated tuff of the volcanic cone/ 
indicating that subsurface hydrothermal circulation took place throughout the 
Kerem-Maharal Volcano. 

The silification in the Gastropod bioherm strata: Silification and formation of 
silicified rock (so-called quartzolite) is observed in the lower strata of the Gastropod 
bioherm/ above the volcanic tuff. It seems that some hydrothermal activity continued 
for a period after the end of the volcanic eruption. Hot solutions rich in silica which 
probably passed through the porous limestone of the lower Gastropod strata 
replaced the calcium carbonate and formed the silicified rock. 
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TRADE CONNECTIONS WITH THE PILLARED BUILDING OF 
TEL HADAR DURING THE IRON AGE 

Shoval, 5.1, Beck, P.2* and Yadin, E.2 
1. Geology Group, Department of Natural Sciences, The Open 

University of Israel, The Dorothy de Rothschild Campus, 108 
Ravutski Street, Raanana 

2. Institute of Archaeology; Tel Aviv University, Tel Aviv, 69978 
* deceased 

The trade connections with the 11th century B.C. pillared building 
. ee were studiea שexcavated at Tel Hadar, on the eastem shore of the Sea of Ga 

Exam.ination of the petrography of the pottery leads to the following 
. conclusions 

The various petrographic groups of pottery excavated in the pillared 
building of Tel Hadar reflect the trade connections of this site with the 
surrounding region. These groups demonstrate that the pottery was 

. manufactured in different locations and imported to Tel Hadar 
The petrographic groups demonstrate that the pottery was manufactured 

, in the vicinity of the site, as well as in the Golan, the Jordan Valley, the Galilee 
shore. Thus, Tel כthe Westem Ga1ilee-Lebanon and the Phoenician (northem 

. Hadar had connections with these regions 
The many storage and tableware vessels found in the storage rooms of 

the pillared building and their various origins indicate that the site was used as 
a trade post. The large granary rooms of the ground floor were also used for 

. this purpose 
The cooking pots of Groups 1-3 were imported to Tel Hadar from the 

, Golan and from the Galilee. They served as tooIs for heating foods. However 
Group 2 includes some large cooking pots which had been not used, and these 

. pots were probably intended for marketing 
Thebig storage jars of Group 4 are of local production. These vessels 

were probabfy used as containers for storing the food intended for marketing in 
the column hall. It is reasonable to assume that large jars of local production 

. were not transported over large distances 
, Tableware vessels of Group 4 are also of local production. These vessels 

which were designed for everyday use, are coarse and thick and usually not 
coated, burnished or decorated. They served as tools for preparing foods and 

. for eating 
. The pottery of Groups 6-8 was imported to Tel Hadar from far away 

These vessels are coated, burnished or color-slipped and part of them was 
decorated with brown-red bands. They were imported for marketing because of 
the quality of the ware and probably subsequently used for storing oils or other 

. expensive products 
The imported storage jars of Groups 6-8 were probably brought as 

. containers for the traded goods 
The , Greek' bowl of Group 9 was possibly imported from a 

Mediterranean island. This pottery is fine and tfunner than that of the other 
. groups and decorated inside with a red cross 

The variability in the raw materials indicates that during the Iron Age the 
pottery needed in each site was prepared by the local potters. For pottery 
designed for everyday use there was no pottery-making center for regional 

. production 
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TERTIARY FAULTING OF THE ISRAELI COASTAL PLAIN 

Steinberg, J.l,3, Gvirtzman, Z.2, Gvirtzman, H.l and Ben-Gai, 
Y.3 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 
2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
3. Geophysical Institute of Israel, P.O. Box 182, Lod, 71100 

The passive margin of the Eastem Levant basin formed in the Early Mesozoic 
by the breakup of the northem edge of the African-Arabian p1ate. Unti1 now, 
tectonism of these margins has been related to the breakup of Pangaea, and its 
subsequent therma1 subsidence long afterwards. However, thermal subsidence can 
not exp1ain the renewed acceleration of subsidence in the Tertiary. In addition, the 
lithological hinge-line that characterizes the continental shelf edge during the Jurassic 
and Cretaceous apparently faded away towards the end of the Cretaceous. A look at 
the structural map of the Judea Group reveals numerous amount of norma1 faults 
that are not associated with known tectonic regimes. The 5yrian Arc structures are of 
reverse orientation and of distinct direction, and thus can not explain norma1 faults of 
N-5 and E-W direction. The renewed Tertiary subsidence, the apparent 
disappearance of the hinge-line, and the vast amount of faults that have yet to be 
accounted for, raise the possibi1ity of Tertiary faulting. A reexamination of seismic 
reflection surveys is being performed in an attempt to determine the nature and age 
of such faults. Preliminary results show an area of disrupted sha1low reflectors 
parallel to the present day coast1ine. The purpose of this research is to determine 
whether these disturbances are of tectonic origin. 
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RADON SIGNALS IN THE ELAT GRANITE PLUTON, 
SOUTHERN ARAVA - INDICATIONS FOR GEODYNAMIC 
TRANSIENTS 

Steinitz.,tyG.1, Malik, U.1, Gazit-Yaari, N.2, Piatibratov, 0.1 and 
Zafrir, t1.1 

1. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
2. Soreq Nuclear Research Center, Yavne, 45832 

High ti.me resolution monitoring of radon, using alpha detectors along a 0.6 
km long E-W transect in Nahal Shlomo, in the massive and jointed Precambrian Elat 
Granite. Monitoring, at a ti.me resolution of 15-minutes, is conducted in three 
boreholes (E-1, E-2, E-3) at depths of 10, 4, and 53 meters. Systematic temporal 
variation patterns are observed, manifesting large and very large relative signals. The 
main types of variation are dai1y radon signals (DRS) and multi-day (MD) variations, 
which are superimposed on a seasona1 variation. Ambient atmospheric conditions 
(pressure, temperature) seem not to be the main driving force for the observed 
phenomena. 

MD radon signa1s, spanning intervals of 2-15 days, occur intermittently and 
display very different amplitudes and forms. DRS occur as regu1ar signa1s featuring 
periodicity at the dai1y scale. 

The space-ti.me relations of MD and DRS radon signa1s from long ti.me series, is 
ana1yzed in several modes in the temporal and frequency dimensions by 
investigating: 

The variation of the dai1y amplitudes of DRS as a function of the seasona1 
variation; 

The relation and variation of the dai1y amplitude of DRS relative to the dai1y 
level of the MD radon signal; 

The temporal variation of the amplitudes of the primary diurna1 frequencies at 
E-1 and E-2 (derived by FFT ana1ysis); 

The ti.me offset of the MD signal among E-1 and E-2 (derived by cross­
correlation ana1ysis); 

The temporal offset of the DRS signal among E-1 and E-2 (derived by cross­
correlation ana1ysis). 

The results suggest that local geodynamic transients are affecting the space­
ti.me relations of MD and DRS signals in the temporal and frequency dimensions. The 
signal types observed in the massive Elat Granite (seasona1, MD, DRS) are simi1ar to 
those observed in gravel (unconsolidated) along the active western fault at the NW 
Dead Sea sector, where a connection is demonstrated between multi-day (MD) radon 
flux variation and earthquakes in the Dead Sea rift. This simi1arity raises the 
possibility that radon signals in the Elat Granite reflect processes simi1ar to those 
observed in the NW Dead Sea area. 
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TEST MONITORING OF RADON IN GEOGAS AT THE GRAN 
SASSO SUBSURFACE LABORATORY, CENTRAL APENNINES, 
ITALY 

Steinitz, G.l, Plastino, W.2, Gazit-Yaari, N.3, De Luca, G.4 and 
Haqin, G.3 
1. 
2. 
3. 
4. 

Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
Department of Physics, University Tre, Roma, Italy 
Soreq Nuclear Research Center, Yavne, 45832 
Istituto Nazionale di Geofisica e Vulcanologia; cj 0 Laboratori 
Nazionali del Gran Sasso, Italy 

High time resolution monitoring of radon «1-hour) in geogas was initiated at 
the deep subsurface of central Italy, in the frame of project ERrvfES-Rn. The Gran 
Sasso National Laboratory (LNGS) is the largest underground laboratory in the 
world for experiments in particle physics and nuclear astrophysics. Scientists, from 
different countries, working at about 15 experiments in their different phases, use it as 
a worldwide facility. The issue of radon geophysics in the natural subsurface 
environment is recognized as an important scientific topic for LNGS, directly bearing 
on environmental and geodynamic issues at and around the facility. The 1aboratory, 
located at an average depth of 1,400 meters in the active Apennine chain, enables the 
testing of the geodynamic significance of radon signa1s. Alpha and gamma detectors 
as we11 as environmental sensors are installed in an iso1ated side room of one of the 
service tunnels in the outer perimeter of the LNGS facility. The calcareous country 
rock is exposed in the sidewall of the room (approx. 4x2x2.5 meter). The room is 
isolated to minimize mixing with the air in the venti1ated tunnel. 

Initial monitoring results indicate that a varying radon signal occurs in the air 
of the iso1ated site (geogas) by both alpha and gamma detectors. The variation is 
independent of the pressure and temperature (stable) variations at the monitoring 
site. The primary signal type so far detected in the variation is a multi-day (MD) 
signal. MD signa1s have been observed at different sites in Israel and are attributed 
there to reflect subtle strain transients at upper crustallevels. 
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SYNTHESIS OF SUB-MICRON MAGNETITE IN HOT NACL 
SOLUTIONS 

Taitel-Goldman, N.1, Ezekiel, J.1 and Mogilyanski, D.2 
1. The Open University of Israel, 108 Ravutski St., Raanana 
2. The Institutes for Applied Research, Ben-Gurion University of the 

Negev, Beer-Sheva, 84105 

Sub - micron magnetite was crystallized:in hot saI:ine solutions, (60°C-8OOC, 0.8, 
2,4,5 M NaO) and at vary:ing alka1inities (pH-6-10.4), 

Magnetite crystallite sizes varied between 18 nm to 45 nm, and unit cell 
parameters varied between 0.8373-0.8396 nm, both highly related to solution 
alka1inity rather than solution sal:inities or crystallization temperatures. 

An :increase :in pH solution at elevated temperatures (700 and 800q and sal:inity 
(4 and 5 M NaO) yielded magnetite with 1arger crystallite size and greater unit cell 
parameters. An opposite trend was observed :in magnetite that crystal1ized at 600C :in 
the 5 M NaO solution and to a lesser extent :in magnetite crystal1ized at 4M NaO 
solutions. Mossbauer spectra showed an enrichment of Fe'+ ions :in octahedra1 sites 
with respect to Fe2+, hence lead:ing to reduced unit cell parameters and crystallite 
sizes. 

Magnetite morphology varied between euhedra1 plates or octahedra1 and 
unhedra1 crysta1s. The euhedra1 plates were probably crystal1ized pseudomorphically 
after platy green rust or Fe(OH)2 due to its quick crystal1ization. The BET surface 
areas of magnetite samples, which highly depend on magnetite morphology, vary 
between '23m2j g and 14m2j g to unhedra1 and euhedra1 crysta1s respectively. 

As observed :in previous studies, :introduc:ing dissolved si1ica :into the solutions, 
h:indered magnetite crystal1ization and led to decreases :in both crystallite size and 
unit cell parameters. 

With time (6-7 years), magnetite samples tend to oxidize spontaneously :into 
maghemite (yFez03) preserv:ing their orig:ina1 morphology and the variabi1ity :in their 
crystallite size. Sub micron magnetite may be used for environmenta1 cleanup us:ing 
its high surface area and absorbance capacity. It is however recommended to use the 
magnetite prior to its complete re-crystallization :into maghemite. 
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FLOODWATER INFILTRATION - RESULTS FROM A MULTI­
TRACER EXPERIMENT 

Talby, R.l, Dahan, 0.2, Yechieli, Y.3 and Enzel, Y.4 
1. Department of Geological and Environmental Sciences, Ben-Gurion 

University of the Negev, P. O. Box 653, Beer-Sheva, 84105 
2. Department of Environmental Hydrology & Microbiology, 

Zuckerberg Institute for Water Research, Jacob Blaustein Institutes for 
Desert Research, Ben-Gurion University of the Negev, Sede Boqer 
Campus,84990 

3. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
4. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 

Floodwater infiltration and groundwater recharge in arid and semi-arid zones 
is studied intensively world-wide. Scientific efforts to understand these processes 
arose from the rea1ization that groundwater in shallow alluvial aquifers are the only 
renewable water source in arid environments. Moreover, in recent decades 
population growth and a tremendous increase in agricultural activities, due to 
convenient c1imatic conditions, have dramatically increased the water demand in arid 

. environments 
In this study the process of floodwater infiltration was investigated using a 

novel technique that allows complete monitoring of percolation through a set of 
probes designed to detect and sample the perco1ating water all along the vadose 
zone, from the surface to the groundwater. The experimental set-up used special 

tration process, and special samp1ing ports iתfil flexible illR probes to monitor the 
. designed for continuous samp1ing of the perco1ating water 

The study site is located in a hyper-arid area in the central Arava Rift Valley of 
Israel, where a shallow alluvial aquifer is infrequently replenished by floodwater 
percolation. The monitoring system in this site consists of five samp1ing ports and five 
flexible illR probes that were installed at different depths from the surface to the 
water table (4 m below surface). The probes and samp1ing ports were installed in a 
s1anted borehole drilled undemeath the center of the stream channel. A controlled 
percolation experiment designed to simulate a typical flood event was performed in a 
1arge pond (7x9 m) specially constructed for the experiment. Five infiltration rings 
were installed at the bottom of the pond, one on top of each samp1ing port. Two 
tracer tests were conducted at different stages of the flooding. Ten different chemical 
tracers were injected into the ring infiltrometer. Five fluorinated derivatives of 

11+ ,-benzoic acid were used in the first tracer test and five other chemical tracers (Br 
and 3 fluorescences: Eosin, Uranine and Sodium Naphthionate) were used in the 

. second test 
The results show quick infiltration with a complex percolation mechanism that 

involves spreading of flow1ines and preferentia1 flow mechanisms in a multi porosity 
system. The resu1ts ref1ect the effect of heterogeneity of alluvial sediments on the 
infiltration process, emphasizing the vulnerability of those aquifers to pollution 

. processes 
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How MUCH OIL IS TRAPPED IN THE DEAD SEA BASIN -
MATERIAL BALANCE AND ACCUMULATION EFFICIENCY 
CONSIDERATIONS 

Tannenbaum, E. 
Kimron Oil and Minerals, 19 Hahistadrut St., Hod Hasharon 45270 

The objective of this study is to show that, in spite of the small quantities 
discovered so far, the Dead Sea basin has great hydrocarbon potentia1. The Dead Sea 
basin is a small pull-apart (around 10Ox10 km) located a10ng a left-latera1 transform 
boundary between the Arabian and Sinai plates. The basin formed at about 15 Ma, 
but major subsidence (up to 10 km) took place since 4 Ma. 

The Dead Sea petrolemn system contains a11 the components necessary for 
formation of significant hydrocarbon accmnulations. They include: world-class 
organic-rich source rock (Upper Cretaceous "0i1 shales") with generation potentia1 of 
20 BBOE, advanced maturation leve1s, dynamic hydrocarbon generation and 
migration since about 2.5 Ma, a "tar belt", and high quality reservoir and sea1 rocks. 
The great potentia1, however, is sti1l untested and exploration in the area has been 
quite disappointing. Commercia1 discoveries include small gas fields (72 bcf) and 
production of small1ight oi1 quantities in 3 fields. 

The ca1culated hydrocarbon generation potentia1 is a ba11park nmnber that 
provides the basis for eva1uation of the prospectivity of the basin. In this respect, the 
most crucia1 question concerns with the portion that has been trapped in commercia1 
accmnulations. Two different approaches are used to ca1culate this figure. In the first, 
materia1-ba1ance considerations, taking into account hydrocarbon losses through 
migration, biodegradation and other processes, indicate that large quantities (>1 
BBOE) may be trapped in the deeper basin blocks. Simi1ar results are a1s0 indicated 
by the second approach in which the ca1culated accmnulation efficiencies are far 
below the va1ues of other petrolemn systems with simi1ar characteristics. 
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U-TH AND 8180 CHRONOLOGY OF THE AMORA 
FORMATION, MOUNT SEDOM 

Torfstein, A.l,2, Waldmann, N.l,3, Kolodny, Y.l, Gavrieli, 1.2 
and Stein, M.2 
1. Institute of Earth Sciences, Hebrew University of Jerusalem, Givat 

Ram, Jerusalem, 91904 
2. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
3. Department of Geology and Pa1eontology, University of Geneva, 

Switzerland 

The 1acustrine Amora Formation (Fm.), underlying the 1ate Pleistocene lisan 
, Fm. (70-14 ka BP), consists of 1aminated aragonite and detritus, Ca-sulfate minerals 

halite and c1asti.c units. The sediments were upIifted and ti1ted by the rismg Sedom 
of Mt. Sedom, near the f1aתkS diapir, exposmg -330 m of the formation on the eastem 

Arubotcrim Cave (Aq. Determining the chronology of the Amora Fm. is an essentia1 
requirement for the reconstruction of past environmental changes durmg its 
deposition. 

-Here, we report a chronology of the AC Amora section, determmed by 234U 
. mrh dating combmed with a floating 618() stratigraphy 

, -0.5%0 The bu1k of 618() values m Amora aragonites vary m the range of 6.8 to 
and shift periodica11y throughout the columnar section from heavy compositions 

0%0). The app1ication of the 618() record as a ~ 6%0) to 1ighter ones (61 ~ 61 ( 
chronometer m the Amora Fm. is based on resu1ts from the high resolution dated 
Lisan Fm., where 618() were found to be corre1ated with Eastem Mediterranean 
foraminifera and Judean Mountain speleothem values of the same age (Kolodny et 
al., 2005). The simi1arity of 1imnological-hydrological conditions between the Amora 
and Lisan lacustrine systems is exempIified by the 1ithological resemb1ance between 

.) 6345 ( both Formations as well as their suIfur isotopic composition 
We suggest that the deposition of the cappmg layers of the section took p1ace 

.) durmg the cu1mination of the Marine Isotopic Stage (MIS) 6 g1acia1 (-140 ka BP 
Considermg reasonable sedimentation rates and the 618() trends, the base of the AC 

.) section precipitated durmg MIS 13-15 (-500-600 ka BP 
The age of a prominent -5 meter thick salt marker unit (159 m above section 

base) is ambiguous. Its deposition cou1d have occurred durmg MIS 9 (-330 ka BP) or 
durmg MIS 11 (-410 ka BP), depending on sedimentation rates and hiatuses m the 
section. Nevertheless, the high resemb1ance between the global geologic records of 
MIS 11 and the Pleistocene-Holocene transition, supports the deposition of the salt 
unit to have occurred durmg MIS 11, smce it bears a high simi1arity to a massive 
halite layer deposited durmg the Pleistocene-Holocene transition (base of the Ze' e1im 

.). Fm 

: References 
Kolodny Y., Stein M., and Machlus M (2005) sea -Rain - Lake relation in the last Glacia1 

13(: in Lake Iisan aragonites. Geochim. Cosmochim. Acta ס-l8() סEast Mediterranean revealed by 
. 4045-4060 , 69 
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PALEOSOLS AND PREHISTORY IN THE NAHAL HADERA 
OUTLET: IMPLICATIONS FOR PALEOENVIRONMENT AND SOIL 
SCIENCES 

Tsatskin, A. and Ronen, A. 
Zinman Institute of Archaeology, University of Haifa, Haifa 31905 Israel 

In the Hadera out1et, the Epipalaeolithic (17-20 ka) hamra-related sites have 
long been known (Ronen et al., 1978; Barkai et al., 2003). The initial pedological 
studies in the Israeli coastal plain (Dan et al., 1968/1969) showed that 

-usol catenas are related to coastal sand dunes, kurkar ridges and inter grשn / hamra 
ridge troughs. The breakthrough was recent1y obtained, due to massive TL, OSL, and 
RTL dating on feldspar and quartz sand, which placed hamra/kurkar sequences 
with Epipa1aeolithic finds in the time interval of ca. 100 ka and more. our results 

usol grשn showed that, apart from the microlithic industries found at the upper 
contact in the Naha1 Hadera out1et pits and quarries, some Mousterian age artifacts 
also occur. The latter are present in much less quantities, and most1y not at the top of 
the ridge but at the transition to a trough depression. There is no an obvious 
kurkar/or sand layer between the two industries. Paleopedological observations here 
show that paleoso1s are basically cumulative/ compound and include several soils 
probably formed on different substrates. Micromorphology, SEM/EDS and soil 
magnetic studies allow us to detai1 the morphological observations. Generally, hamra 

, oso1s albeit more clayey grשn are magnetically enhanced if rich in clay fraction, while 
oso1s overlie hamra grשn show lower values of magnetic properties. In many cases 

rendering a characteristic curve of magnetic properties. The identification of nano­
sized ferrimagnetic and ferric paramagnetic minerals (Tsatskin et al., nd) suggests 
their pedogenic in situ accumulation irrespective to the mode of dust additions at the 
time of soil functioning. Juxtaposition of individual diagnostic features, such as clay 

. coatings, Fe/Mn and calcitic, is common 
In conclusion, soils/paleoso1s in the Northem Coastal plain show the pattem 

of diversity that is stronger than previously thought. This somewhat agrees with the 
current highly variable OSL data and confirms an increasingly accepted view that the 
both glacial and interglacial climatic stages in the Mediterranean region were 

, heterogeneous. While hamra soils are in fact cumulative soil/ sedimentary sequences 
the chronostratigraphic interpretations of hamra have to be more site-specific than 
present1y practiced. The identification of the sequence of soi1 formative and 
sedimentary episodes in a concrete site is needed for the interpretation of the 
obtained absolute chronology data. In addition, the paleodata may have important 
implications for pedological theory and practice, e.g. for the evaluation of response 
times of relevant soil attributes and assessment of various anthropogenic impacts by 

. comparison with background information 
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DS USING A סF NUMERICAL METH סN סVERIFICATI 
INTED BEAM סF A MULTI J סDEL סCENTRIFUGE M 

. Tsesarsky, M. and Talesnick, M.L 
Faculty of Civil and Environmental Engineering. Technion - Israel 

32000 , Institute of Technology, Haifa 

The predictive abilities and accuracy of two ctifferent numerical methods: 1) 
Explicit Finite Dilierence - FLAC and 2) Implicit Discrete Elements - DDA; was 
studied using a set of specifically designed centrifuge models of a mu1ti fractured 
rock beam. It was found that both methods predict the equilibrium conditions met at 
the centrifuge models and that the numerically predicted displacements are 
reasonably accurate. Displacements accuracy of both methods was found to be a 
function of the block interfaces stiffness. The thrust predicted by both methods was 
found to be considerably lower than one measured in the centrifuge model; however 
the linear evolution of thrust was correctly captured. The modes of deformation as 
recorded in the centrifuge model were on1y partially captured by the numerical 
methods and were found to be a function of the geometry of the individual blocks 
comprising the beam. Based on the findings of this research the applicability of the 
methods to stability analysis of underground openings can be assessed. 

Based on the findings of this research it is suggested that the thickness (t -
beam thickness) of the compressive arch active in the beam varies along the beams 
length from O.8t at the abutment adjacent block to O.5t at the mid span, reaching a 
maximum of 1 t half blocks length from the abutment. This finding is a significant 
contribution towards a resolution of this problem yet in controversy among 
researchers in this field. 
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EXPLOSION BRECCIAS AND DIATREMES AS KEY STRUCTURES 
IN THE FORMATION OF THE HATRURIM FORMATION 

Vapnik, Y.l and Sokol, E.2 
1. Department of Geological and Environmental Sciences, Ben-Gurion 

University of the Negev, POB 653, Beer-Sheva, 84105 
2. Institute of Mineralogy and Petrography, Koptyuga prospect 3, 

630090 Novosibirsk, Russia 

This is the first report of diatremes identified in the sedimentary and 
combustion metamorphic rocks of the Hatrurim basin, Southern Israel. Several tens 
of diatremes have been identified. These have a circular trace at the surface up to 10 
m in diameter within retrograde carbonate rocks, and are composed of polymictic 
breccias showing different sizes of fragments. The breccia fragments include chert, 
dolomite, phosphate, red-color chalcedony, and combustion rocks. Extremely intense 
brecciation (down to fine scaly fragments) is typical. The fragments are bound 
together by quartz andj or carbonate cement, accompanied by the development of 
chalcedony and opal. The form and composition of breccia components clearly 
indicates that they were shaped in diatremes during numerous explosions of gases 
and were carried to the surface from a depth of at least 100 m. The diatremes are 
similar to c1assica1 explosion pipes in Siberia and the US mid-west. Similar breccias 
are a1so known at several other outcrops in the Hatrurim basin where they may be of 
similar origin. We suggest that countless pipe-like bodies are typical for the Hatrurim 
basin. Nevertheless, the diatremes are only a detai1 of common explosive brecciation 
observed in dolomites, cherts, phosphates and combustion rocks which crop out in 
and near the Hatrurim basin. 

The discovery of these diatremes constitutes a significant innovation in the 
interpretation of the high-temperature phenomena of the Hatrurim formation. Their 
development was likely initiated by the widely distributed flow of combustible gases. 
We propose that the earliest stage of formation of the Jordan Rift was accompanied 
by the appearance of numerous feather-like faults, which provided the long-term 
pathways for ascending deep-rooted gases. The increased gas pressure and molecular 
decomposition of the gaseous compounds initiated numerous and widely dispersed 
gas explosions. These resulted in rock brecciation and surface and subsurface burning 
of gas manifested in the extensive distribution of combustion metamorphic rocks of 
the Hatrurim formation. The widely distributed gas flow alternated with local 
powerful explosions that broke through sedimentary and metamorphosed country 
rocks to form diatremes. The final subsidence of the central part of the rift valley was 
accompanied by the development of numerous grabens branching there-off, in parts 
of which rocks of the Hatrurim formation were down-faulted. Neo-erosion has 
almost completely erased the high-temperature rocks that rested on the top of 
anticline ridges and preserved their relicts only within intervening synclinal troughs. 

This suggests that the combustion metamorphism and associated processes 
forming the rock sequence known as the Hatrurim formation are direct1y related to 
the formation of the Jordan Rift, and involved long-term and large-scale deep-rooted 
gas infiltration, gas explosion, rock brecciation, and surface andj or subsurface high­
temperature gas combustion. 
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EXPERIMENTAL DETERMINATION OF THE SHEAR STRENGTH 
OF ROCK-PILE INTERFACES USING DIRECT SHEAR TESTS 

. Y.H ז,Wainshtein, 1. and Hatzo 
Ben-Gurion University of the Negev, Department of Geological and 

84105 , ox 653, Beer-Sheva ~ Environmental Sciences. P. O. 

The shear behavior of smooth rock-concrete interfaces was studied using a 
hydrau1ic, servo-controlled, direct shear system with both load and displacement 
control for both normal and shear pistons. The direct shear tests were performed 
under a constant shear displacement rate of 0.025 mmj sec and under a constant 
normal stress control mode. Four open rock-concrete interfaces and two cemented 

, rock-concrete interfaces were studied: the open interfaces were of Bina limestone 
Aminadav dolomite, Adulam chalk and Maresha chalk; the cemented interfaces were 

. of Aminadav dolomite and Adulam chalk 
The mechanica1 properties of the studied rocks as well as the concrete were 

thorough1y studied using index property tests including: dry density, porosity, water 
content, unconfined compression tests of dry and saturated samples, ultrasonic wave 

. velocity, Brazilian, Point load and Triaxia1 compression tests 
. Each direct test consisted of seven shear cycles under various normal stresses 

Peak shear strength and the coefficient of friction for the open and cemented 
interfaces were determined for each shear cyc1e. A Coulomb-Mohr type yield 
criterion was developed for both peak and residua1 shear strengths of the cemented 
interfaces, and for the peak shear strength of the open interfaces. Shear and normal 
stiffness, degree of dilation during individua1 shear cycle and peak strength 
normalized to displacement were a1so obtained for both cemented and open 

. interfaces 
Direct shear test results showed that the shear behavior of open interfaces at 

fai1ure is non linear and that higher coefficients of friction were obtained under low 
normal stresses. Moreover, higher coefficients of friction were obtained in weak 
lithologies 1ike chalk' Friction coefficients obtained from simple ti1t tests were simi1ar 
to direct shear test results under low normal stress. Furthermore, interface shear 
stiffness was found to increase with increasing normal stress. Normal stiffness 

. however remained relatively constant under a wide range of normal stresses 
cantly gחifi Direct shear tests performed on cemented interfaces showed a si 

higher shear strength and stiffness with respect to open interfaces. It was established 
that cohesion was the dominant interface shear strength parameter, and that the 
residua1 friction angle has a much sma1ler effect on cemented interface shear 
strength. 

The experimenta1ly determined shear strength of cemented rock-concrete 
interfaces is considerably higher than recommended by the Israeli Building Code 
1378; in some cases up to 250% higher. It was a1so established experimenta1ly that the 
normalized shear displacement at pick strength is: 0.33-0.70% for cemented and 

. 0.02%-0.14 % for open interfaces 
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A NUMERICAL GROUNDWATER FLOW MODEL OF A PERCHED 
KARSTIC AQUIFER CALIBRATED TO SPRING HYDROGRAPH 
DATA WITH APPLICATIONS TO METEOROLOGICAL 
PARAMETER ESTIMATIONS 

Weiss, M. and Gvirtzman, H. 
Institute of Earth Sciences, Hebrew University of Jerusalem, Givat Ram, 

J erusalem, 91904 

The }udea Group carbonate rocks rnaking up the Yarkon-Tanninim aquifer are 
highly fractured including rnany karst forrnations. Relatively impenneable marl 
aquicludes divide the aquifer into separate su1raquifers. The karstic character of the 
carbonate rocks, in conjunction with the marly aquicludes, causes diversion of 

on nוm groundwater flow to discrete springs. These perched-karstic springs are cO 
across the Israe1i landscape and some have discharges on the order of 100,000 m3 per 

. year 
Hydrograph data was examined from approximately 10 springs discharging 

from the Yarkon-Taninim aquifer. Much of the data cover an uninterrupted time 
span from 1%7 to the present. DetaiIed analyses of the hydrographs provide 
inforrnation regarding the spring discharge response to precipitation events and thus 
the flow characteristics of the aquifer. The hydrograph data was used in this study for 

. ca1ibrating numerical groundwater flow models for a number of different springs 
The results of the numerical model ca1ibration efforts showed that spring discharges 
could not be rep1icated by using a simple percentage of the observed transient 
precipitation data. An accepted equation for estimating recharge by considering the 
suspected changes in evapo-transpiration rates in unusually wet or dry years was 
also inadequate for the model ca1ibration. Successful ca1ibration of the flow model 
was achieved only upon using a new estimate of the distribution function of 
precipitation versus recharge. The new function circumvents the problem of 
overestimating recharge in relatively dry years and underestimating recharge in 
relatively dry years. The new function was derived for different recharge areas of the 
aquifer by developing flow models for different springs. The groundwater flow 
models also provide further insight into the overall mass balance of water amongst 

. the upper (perched) and lower portions of the Yarkon-Taninim aquifer 
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ALONG- AND CROSS-RIFT ROBUSTNESS OF BLAST 
DISCRIMINATION AT LOCAL DISTANCES IN THE NORTHERN 
DEAD SEAFAULT AREA 

Wust B1ocl:4 H.1, Barzilay, 5.1,2, Ben-Horin, Y.2 and Ben­
Avraham, L.1 

1. DeJ?artment of Geophysics and Planetary Sciences, Tel Aviv 
Uruversity, Tel Aviv1 69978 

2. Israel National Data Center (NDC), SOREQ Nuclear Research Center, 
Yavne, 45832 

A broadband, pattern recognition based scheme was developed for the 
. discrimination of natura1 and man-made low-magnitude seismicity at loca1 distances 

:iת The system was initia11y trained with signa1s generated at four active quarries 
Northem Israel. Tests performed on several catalogs of events recorded by the MMAI 

. array (Mt Meron) de1ivered a re1iable d.iscrimination performance 
g the azimutha1 d:iת The robustness of the system is further eva1uated by exten 

coverage of the receivers up to 3600 for both a1ong-rift and cross-rift paths. The latera1 
effect of materia1 inhomogeneities and discontinuities on discrimination tasks is 

. characterized for slant distances up to 30 km 
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LANDSCAPE EVOLUTION OF THE RAGGEDY RANGE, 
CENTRAL OTAGO, NEW ZEALAND: EVIDENCED BY CROSS­
RIDGE RIVER CHANNELS 

Youngson, }.1 and Ginat, H.2 
1. Geology Department, University of Otago, Dunedin, New Zea1and 
2. The Arava Institute for Environmental Studies, Kibbutz Ketura, 88825 

Central Otago in New Zealand is an area of active continental folding, along 
the eastem margin of the Southem Alps. This area lies in the rain shadow of the 
Southem Alps and no indications of glacial activity are found in the area. Raggedy 
Range is one of five elongatedl northeast-trending folds developed above blind 
reverse faults. Raggedy Range is elevated 100-200 meters above the Ida Burn -Pool 
Burn va11ey to the east and Manuherikia va11ey to the west. Raggedy Range is an 
asymmetric antiform with a gently sloping northwestem limb and a steep 
southeastem limb. 

In regions where very few continental sediments are preserved, only detailed 
geomorphic mapping of ancient surfaces and profiles of recent and ancient cross­
ridge rivers can indicate the history of landscape development. 

Fluvial surfaces at different elevations on the southeast and northwest slopes of 
the range evidence the gradual uplifting and folding of it. Prominent abandoned 
va11eys on the ridge indicate the different stages of uplifting. 

1) The Old Ida Va11eYI 100 meter higher then the recent gorge and para11el to 
the rangel is a remnant of the drainage before or during the early stages of uplift. 

2) The Slogary channel is an abandoned va11ey 30-50 meters deep crossing 
Raggedy Rangel the profile of which has been folded during subsequent uplift. This 
va11ey is the ancient channel of the Pool Burn and it was formed during the early and 
intermediate stages of uplift. 

3) The present Ida Gorge has been formed after the Pool Burn and Ida Bum 
joined in the Ida Basinl their combined flow having enough erosive power to cut the 
across the range during the later stages of uplift. 

The rate of uplift of the antiformal ranges in Central Otago was estimated as 
0.1-0.15 mmjy over the last 5501000 years. This was estimated by cosmogenic lOBe 
and 26Al measurements on si1crete, together with analysis of abandoned river terraces 
(Jackson et a120021 Bennett et all 2004). Tectonic measurements indicate that the uplift is 
still active (Nicolls and Norris 2004). The folded profile of the abandoned Slogary 
channel provides strong evidence for asymmetric folding being the style and 
mechanism of range growth. Geomorphic mapping and geometric profiles of 
abandoned va11eys can be used in other regions to decode and reconstruct the stages 
and amount of upliftl even in regions without alluvial remnants. 

ן
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INVESTIGATION OF SITE RESPONSE IN TOWNS OF ISRAEL 
FOR STRONG MOTION PREDICTION 

Zaslavsky, Y. 
Seismology Division, Geophysical Institute of Israel, P.O. Box 182, Lod, 

71100 

Several destructive earthquakes during two past decades, for example Mexico­
City, 1985; Spitak, Annenia, 1988; CaIifornia, Loma Prieta, 1989 and Northridge, 1994; 
Kobe, Japan, 1995; Kocaeli (Izmit), Turkey, 1999; Algeria, 2003; and other, have c1early 
shown that local site conditions often cause great damage. This is particularly 
important for many cities of Israel because most of them are located on sedimentary 
basins with strong impedance contrast between the soft sediments and the 
underlying bedrock. In spite of everything the Holy land has a long, documented 
history of destructive earthquakes, it impossibly to use these dates for direct 
prediction of the consequences of future destructive earthquakes because the 
demographic conditions, engineering characteristics of building and locations of the 
settlements are very different from those that exited in past. For this reason, the a­
priory estimation of site effect is very important in order to estimate the dynamical 
behavior of structures for seismic design and seismic microzoning for the damage 
assessment due to future predicted earthquake. 

In 2001, owing to financial support of the Ministry for Absorption and the 
Earth Sciences Research Administration of the Ministry for Nationa1 Infrastructure, a 
special team was formed in the Geophysical Institute of Israel to map site effects in 
urban areas of Israel. Up to now, seismic microzonation studies in the cities of Lod, 
Ramle, Qiryat Shemona, Kefar Sava, Dimona, Arad, Bet Shean and Afula have been 
carried out. The high number of noise measurements allowed us to infer the 
following conc1usions: 

Seismic site amplifications in the order of 2.0- 8.0 in the frequency range 0.7-
14.0 Hz. are expected in investigated areas 

Prediction based on 1-D models, inferred only from geological and geophysical 
information may differ significantly from empirical assessments. Reliable estimations 
are those obtained by combining different empirical approaches, with geological and 
geophysical data. 

The assessed acceleration response functions across the investigated areas 
suggest that the allowances made in the Israeli Code 413 for soft soi1 conditions 
should be carefully re-examined. 

13!r 



EARTHQUAKE SITE RESPONSE AND MICROZONATION OF 
THE COASTAL PLAIN 

, 1 . Zaslavsky, Y.1, Shap'ira, A.1,2, Gorstein, M.1, Aksinenko, T 
, 1 . M.1, Ataev, G.1, Giller, V.1, Perelman, N ~ Kalmanovic 

1 . iller, D.1 and Dan, H דL, 1.1 , Livshits 
. 1 Seismology Division, Geophysical Institute of Israel, P.O. Box 182, 

Lod,711GO 
2. International Seismological Centre, Thatcham, UK 

Almost half the population of Israel 1ives in the Mediterranean coastal plain. 
For this reason and owing to the proximity to seismica11y active faults and the surface 
geology that is governed by soft sediments, the coastal plain may be considered a 
high seismic risk. The different local site conditions can yield significant variations in 
the intensity of the ground motion generated by earthquakes. To evaluate the local 
site effects, we conducted ambient vibration measurements at 1300 locations in an 
area of about 2300 km2• Field measurements included several towns, two of which 
were covered by a dense grid of 250*250 m2• In the rest of territory measurement sites 
were distributed with a grid of about 2*2 km2• Based on HjV spectral ratio 
computations, we estimated the amplification effects to be of factor 2-7 at frequencies 
in the range 0.3 to 7.0 Hz. 

The predominant frequencies and their associated HjV leve1s were correlated 
with the subsurface geology. Apparent to the investigated area, two types of rock 
layers seem to dominate the site response in this area; the relatively shallow 
calcareous sandstone layer that is distributed along the coastline in a strip of about 10 
km wide and the hard 1imestone and dolomite of the Yehuda Group. 

Borehole information about the sediments is available for nearly 200 of the 
measured sites. The detai1ed 1ithological information from boreholes, together with 
available geological, geotechnical and geophysical data, were used to construct multi­
layer 1D-mode1s from which the expected response functions are calculated. 
Assuming horizontal continuity of the layers between neighboring measured sites 
(unless dissected by mapped faults) we were able to construct a regional subsurface 
model that yields site response functions that match the observed features of the HjV 
spectral ratio functions. 

The results show that ambient vibration measurements can be used to obtain 
re1iable information related to seismic behavior of sediment layers (in 1inear 
conditions) with thickness from 20 to 600 m. Appropriate ensembles of carefully 
selected windows of ambient vibration time segments and careful analysis of the 
horizontal and the vertical amp1itude spectra and their ratios, provide estimates of the 
site response simi1ar to those obtained from the HjV speetral ratio of seismic events. 

~ 
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THE HEMAR CONGLOMERATE - A REMNANT OF MIDDLE­
LATE MIOCENE CROSS-RIFT STREAM 

Zilberman, E.l and Avni, Y.l,2 
1. Geological Survey of Israel, 30 Malkhe Israel St., Jerusalem, 95501 
2. Ramon Science Center, Desert Research Institute, P.B. 194 Mizpe 

Ramon, 80600 

Re1ics of conglomerate composed main1y of wel1-rounded chert pebbles, 
cobbles, and boulders are preserved in a series of abandoned valleys that cross the 
northeastem part of the Dimona antic1inal ridge. The eastem re1ic, which 
unconformably over1ies the southeastem steep flank of the antic1ine at an altitude of 
400 m is tilted to the east. on the higher parts of the antic1ine the conglomerate fills a 
series of shallow valleys at altitudes 470-520 m, and at the westem margins of the 
antic1ine it is exposed a10ng the Aroer- Arad road at a1titudes of 470-480 m. More than 
95 % of its clasts are composed of wel1-rounded pebbles, cobbles and boulders 
derived from the Mishash chert and reworked allochthonous chert pebbles and 
cobbles derived from the Hazeva Formation. It also contains some clasts of cemented 
yel10wish sandstone that originated from an eroded sequence of the Rotem Member 
of the Hazeva Formation, small quartz pebbles typica1 to the Pa1eozoic sequence 
(termed pigeon eggs) and red quartzite pebbles and boulders. We term this unit: the 
Hemar conglomerate. 

The imbrications of the clasts indicate a westward flow direction toward the 
Be' er Sheva valley, where it is overlain by the "Red Units" of P1iocene age. 

The clast assemb1age and the wel1-rounded Mishash chert components suggest 
a long transportation distance, probably from the eastem part of the Dead Sea Rift. 

It is therefore suggested that the ancient Hemar stream was a west-flowing 
cross-rift high-energy river that developed after the removal of most of the thick 
cover of the Early-Middle Miocene Hazeva Formation from the northem Negev. It 
drained to the Be' er Sheva canyon that was estab1ished in the Late-Middle Miocene 
and was flooded by the sea during the Late Miocene. 

13!r 
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-) Zn-P coן- imitation (באוקיינוסלאצוחמשולבחנוסריאנסיםמגבלחקיימחהאם

 Emi!iania hux!eyiשלביוגיאוכימיממחקרהשלכוח
 .,מורק.נק ,.,זו .שקד 1פל 5לבל ~, 1.2.3 ,

 ,0851,1טון oפרינטון, Oפרינאוניברסיטתלגיאולוגיה,המחלקה . 1
 919ס o, 4ירושל' , Oגבעת-ר , oבירושל'העבריתהאוניברסיטה , Vהארכדורלמדעיהמכון . 2

 881ס 3אילת, , oהיולמדעיהבינאוניברסיטאיהמכון . 3

ס 8544פרינסטוןפרינסטון,אוניברסיטתאבולוציונית,וביולוגיהלאוקולוגיההמחלקה . ,1
 19958לואיס,דלוור,אוניברסיטת , oהיולמדעיהקולג . 5

המאפשריםהפוספטאזוחמקבוצחם IIחאחו~באנזימיםחשובמרכיבמהווה ) Zn (אב~

הזרחןריכוזיבהןאוליגוטרופיוחבסביבוחאורגניוח.בחרכובוחהמצויזרחןלנצללמיקרואורגניזמים

באב~מחסורבשלאורגניוחולוחממולקהזרחןשחרורעלהגבלהחחכןביוחר,נמוכיםוהאב~

שלבחרביוחהאנזימחיחוהפעילוחהגידולקצביבדיקחחוךנבחנהזואפשרוחהאנזימחיח.לפעילוח

אורגני,ואיאורגניזרחןאב~,שלמגביליםריכוזיםבנוכחוח Emiן iania huxן eyiהקוקוליטופור

 . Bering Seaב-אינקובציהובניסוי
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אדמהרעידותשלחוזראיכוןפיעלהכרמלשברימערכתשלהשבירהמבנה

ג.בר ,.גשמיר

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון

פוטנציאלובעלחביוחרהבולטחהפעילהמוגניח Oהסיהמערכחאחמהוים-חירצה,כרמלהעחקי

עלנבדקחזהאזורשלהסיסמוטקטוניקההמלח.יםלבקעמחו\,ביוחרהגדולוחהקרקעחנודוח

 . 1984מאזזהבאזורשהחרחשואדמהרעידוחשלמדויקיחסיאיכוןידי

מולהערכותהמלח:ויםהירדןבעמקאדמהמרעידותבישראלהסיסמיהסיכון
תצפיות

ו.רבאב ,י.בסקיזס ,נמןא.,פאשפ 2י 2ל 2 .רל Iיר

בריטניהטאצ'ם,בינלאומי,מולוגי Oי Oמרכז . 1
 71100לוד, , 182ח.ד.לישראל,י Oהגיאופיהמכון . 2

רביםסקריםלישראלהגיאופיסיהמכוןשלסיסמולוגיהאגףביצעהאחרונוחהשנים 1סבמהלן

בהכנחחשובנדברמהוויםאלהסקריםמקומיח.בגיאולוגיההחחשבוחחורסיסמי,סיכוןלהערכח

להכנחחישוביוחממערכוחחלקלהיוחומחוכנניםבישראלבנייהחקנישלמעודכנוחמהדורוח

אדמה.רעידוחשלחרחישים

בשיטותישראלשלהפנימיהמדףבצפוןמתוקיםמיםשלתת-ימיותנביעותאיתור
גיאופיזיות

צ.בן-אברהם ,.גבורט ,.שראשפ I 2י Iי

 69978חל-אביב,חל-אביב,יטח Oאוניברפלנטרים,ומדעיםיקה Oלגאופיהמחלקה . 1
 31080חיפה,שקמונה,חללישראל,ואגמיםימיםחקר . 2

מספרעלאנליזהנערכההמים,נציבוחע"יהממומןימיוח,חחנביעוחלאיחורמחקרבמסגרח

אזוריםבמספרהים.פניטמפרטורחלחילו\,אלגוריחמיםוהופעלו , CLandsat ETM7 (לוויןצילומי

נוסףמידעשילובציון.ושביעכוהכרמל,שבראזורעחליח,לדוגמאחרמיוח,אנומליוחהחגלו

גיאופיסיסקרבאמצעוחשייבדקדברמחוקוח,נביעוחישאלוובאזוריםשיחכןמרמז, GISבמערכח

בעחיד.רדוד
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כמוחיחבחינה-סיסמילחכנווהחאוצהעלהכרמלשברהשפעח

נ.קסלר ,.עשירן

למו"פהטכניוןמוסדותשתית,לבניןהמבדקה

עלישירבאופןמשפיעההסיסמיתפעילותומידתחיפה,מטרופוליןבתורעוברהכרמלשבר

ברעידתלעמידותמבניםלתכנון 413ת"יבמפת Zערראו PGA (סיסמילתכנוןהצפויההתאוצה

מסוכן.חומרומפעליחשובותתשתיותאוכלוסין,עתירבאזוראדמה)

נקבעתנתונה,חזרהלתקופתהקרקע)שכבותשלאתרתגובתללא(בסלע,באתרלתכנוןהתאוצה

ואופןמהאתרהשבריםמרחקהאתר,בקרבתהפעיליםהשבריםשליוצאכפועלישירבאופן

פעילותשלההשפעהאנליטית,נבחנההעבודהבמסגרתהאדמה.רעידתממוקדהאנרגיההתפשטות

חיפה.מפר~באזורלתכנוןהתאוצהעלהכרמלשבר

שברהוסרמהמודל . 413ת"ישלהתאוצותמפתלחישובששימשהמודלנלקחראשוובשלב

חיפה.במפר~אתריםבמספרהכרמלשברללאלתכנוןתאוצהנתקבלהובכרהכרמל

זה,מודלבעזרתאופיינית".אדמה"רעידתשלמודללפיבא"יהסיסמיהסיכוןהוגדרשניבשלב

זמןשלההשפעהכמותיתנבחנההכרמל,בשבר 6.5כ-בשיעוראופייניתמגניטודהשלבהנחה

חיפה.במפר~לתכנוןהתאוצהעלהאופייניהחזרה

ת"יבמפתהנוכחיתבהגדרתוהכרמלשברכימראההכרמלשברפעילותשלהכמותיתהבחינה

חיפה.במפר~סיסמילתכנוןתאוצהשלבמונחיםהסיסמימהסיכוו %5סכ-מהווה 413

המלחיםבחוףבולעניםוהיווצרוחמלחהמסח

י.ןיחיאלי ".ולייחובסקי ".אשלו

 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון

מהירהליצירהאפשרימנגנוןהיאמלחהמסתכימראהסופייםאלמנטיםבשיטתספרתיתהדמיה

בעברשנמצאותמלחותכאשרמתרחשתזוהמסהלבולענים.שהופכיםקרקעייםתתחלליםשל

יםמפלסירידתעםמתוקיםתהוםמיידיעלונמהלותנשטפותהבינילפןמתחתמלחבשכבות

המלח.
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פורם Oטרנכשוליהלבנטצפוןשלהיבשתשולימקור

צ.-אברהם Iב ,.אשטנר

 69978חל-באיב,חל-אביב,אוניברסיטחפלנטרים,ומדעיםלגאופיסיקההמחלקה

השוואתביקוע.בתהליכישנוצרופסיבייםכשולייםרביםבמחקריםמוגדריםהלבנטשלהיבשתשולי

דומיםהכרמללמבנהשמדרוםהשוליםבעודכימראהבעולםאחריםיבשתשולי-42לאלושוליים

אלוממצאיםלאורטיפוסיים.טרנספורםלשולירבדמיוןמראיםשמצפוןהשולייםביקוע,לשולי

הלבנט.שוליהתפתחותלשלביחדשמודלמוצע

יםשברשלהשפעותיו-הגליל-לבנוןחופימולהלבנטאגןשלהטקטוניבידודו
היבשתשולימבנהעלהמלח

t t t ב
כ.האובשר ,.מלזר ,.צבן-אברהם ,.אשטנר

 69978חל-אביב,חל-אביב,אוניברסיטחפלנטרים,ומדעיםלגאופיסיקההמחלקה . 1
גרמניההמבורג,טחאוניברסי . 2

המתבטאיםלימייבשתיקרוםביןחדבמעברמאופייניםלבנוןודרוםישראלצפוןשלהלבנטשולי

המקבילהימיהאזורלביןגליל-לבנוןאזורביןטקטוניתהשוואהחריף.יבשתכמדרוןבבתימטריה

שלאנליזהנערכהאלוהבדליםלהביןמנתעלובאופייה.הדפורמציהבמידתניכריםהבדליםמראה

ק"מ. 5סססלאורךורב-ערוצייםחדימייםסייסמייםחתכים

במשךביבתיים Oואקלימייםלתנאיםכמדדהאיזוטופיוהרכבוהאורגניהחומרתכולת
התיכוןהיםודרום-מזרחבצפון-מזרחהאחרונותהשנים 90,000

 3ס.אבנעים-קטבד..ישריקיא.ב,קולוסובסקי , tא.אלמוגי-לביןמ..ייוסבר-מטא..יאילוןב..ישילמן

 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכוו . 1
 919ס 4ירושלים,גבעח-רם,בירושלים,העבריחהאוניברסיטהאורגניח,לכימיההמחלקה . 2
 319ס 5חיפה,חיפה,אוניברסיטחימיוח,יוחלחרבוהמחלקה . 3

הלבנט.באגןהעליוןהקוורטרשלימייםבסדימנטיםנמדדוהאיזוטופיוהרכבוהאורגניהחומרתמלת

בצפוןיותרגבוההוהיאהנילוס,השפעחעקבבדרוםמשמעותיתגבוהההאורגניהחומרתכולת

בעלהואכיאםימי,מקורוהאורגניבחומרהפחמןשלהאיזוטופיההרכבבספרופלים.ובדרום

 .הימיהפיטופלנקטוןשלבפרקציונציהכתלותכנראההדרומיבאגןיותרגבוהיםערכים
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ישראלשלהחוףבמישורטרציאריחשבירה
 3י.בו-גיא , 1ח.גבירצמן , 2ז.גבירצמן , 3.1ג.שטיינברג

 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטההאר\י,כדורלמדעיהמכון . 1
 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 2
 69978תל-אביב,תל-אביב,אוניברסיטתפלנטרים,ומדעיםלגאופיסיקההמחלקה . 3

ולהשחפלותפנגאהלפירוקמיוחסחהלבנטמזרחשלהפסיבייםיבשחשולישלטקטוניקה

הרביםהנורמלייםהשבריםאחמסבירהאינהחרמליחהשחפלוחזאח,אםהמלווה.החרמליח

מדףבקצההפאציאלייםהמעבריםהיעלמוחאחיהודה,חבורחשלהסטרקטורליחבמפההנצפים

אפשרוחמעלוחרפלקציהסקרישלראשוניוחחוצאוחבטרציאר.ההשחפלוחחידושואחהיבשת,

בטרציאר.טקטוניחלשבירה

למעווחיםאינדיקציוחהערבהדרוםאילח,גרניטבפלוטווראדוושלסיגנלים
חולפים.גיאודינמיים

 Iח.צפריר, 1א.פיאטיברטוב, , 2נ.גזיח-יער.י , 1א.,מליק, Iג.שטייני\י,

 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 1
 45832יבנה,שורק,גרעינימחקרמרכז . 2

עונח.יבקנ"מגדוליםאוחוחעלמצביעמטר) 4-5(סקדוחיםבשלושהאילחבגרניטראדוןניטור

ניחוחטמפרטורה).(לח\י,האטמוספרייםהחנאיםאחחואמיםאינםהשינוייםויומי-מחזורי.רב-יומי

עלמצביעחדרים),ניחוח(קורלציה,שונוחבשיטוחראדון,ואוחוחזמןסדרוחשלזמן-מרחביחסי

למופעים.גיאודינמיקונטרול

האפנינים,הריאיטליה,שלהחח-קרקעיחבמעבדהבגיאוגזראדוושלניסיוניניטור

 Gran Sassס
ג.חקין, , 4ג.דה-לוקה , 3נ.גזיח-יערי , 2ו.פלסטינו , 1ג.שטייני\י

 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 1
איטליהרומא, ,-3רומאשלאוניברסיטהלפיסיקה,המחלקה . 2

 45832יבנה,שורק,גרעינימחקרמרכז . 3
איטליהרומא,ולוולקנולוגיה,לגיאטופיסיקההלאומיהמכון . 4

מ' 14ססשלבעומקגראן-ססו,שלגרעיניחהאסטרו-פיסיקליחבמעבדההוצבבגיאוגזראדוןניטור

מבודדבחדרוןמחבצעוחאלפאוגלאיגמאגלאיבעזרחראדוןמדידוחאיטליה.האפנינים,בהרי

בחנאיםחלוייםשאינםרב-יומייםסיגנליםנצפוקרבונטיים-חווריים.סביבהסלעיחשופיםשבקירוחיו

לחהליכיםקשוריםשהםהאפשרוחעלמצביעיםהסיגנליםשלהמאפייניםמקומיים.אטמוספריים

חלשים.גיאודינמיים

rוs 



הברזלבחקופחהדרבחלהציבוריהמבנהשלמסחרקשרי
 2א.ידיו : 2פ.בק , Iש.שובאל

רח'רוטשילד,דהדורותיקמפוסהפתוחה,האוניברסיטההטבע,למדעיהמחלקההגיאולוגיה,קבוצת . 1
ישראלרעננה, 1ס 8רבוצקי

(-נפטרה)ישראלתל-אביב,תל-אביב,אוניברסיטתלארכיאולוגיה,המכון . 2

לחופההדר,בחלשנמצאהספירהלפני-11המהמאהציבורימבנהשלהמסחרקשרינחקרו

למסקנותמובילהזהבמבנהשנמצאוהחרסכלישלפטרוגרפיתבדיקההכנרת.שלהמזרחי

הבאות:

מעידותאלהקבוצותשונות.פטרוגרפיותקבוצוחעםנמניםהציבוריבמבנהשנמצאוהחרסכלי . 1

אלו.אזוריםעםהדרתלשלמסחרקשריעלמצביעוחוהןשוניםבמקומותהוכנושהחרסים

הגולן,באזורייוצרווחלקהאתרבקרבתיוצרוהחרסמכליחלקהפטרוגרפיותהקבוצוחלפי . 2

אלה.אזוריםעםקשריםאפואהיוהדרלחלהפניקי.והחוףלבנוןהגלילמערבהגליל,הירדו,עמק

ומקורוחיהם ,הציבוריהמבנהשלהאכסוןבחדרשנמצאוהרביםהשולחןוכליהאגירהקנקני . 3

הבנייןשלהמסדבקומתשנמצאוהממגורותחדריסחר.כחחנתשימשהאתרכימעידיםהשונים,

זו.למטרההםגםשימשו

בעיקרבאתרשימשושהםנראהומהגליל.מהגולןהדרלתלהובאו 3-1מקבוצותהבישולסירי . 4

שהםונראהשימוש,בהםנעשהשטרםגדולים,בישולסיריכוללת 2קבוצהזאת,עםבישול.ככלי

למכירה.נועדו

קיבולככליכנראהשימשואלהכליםמקומי.מיצורהם 4מקבוצההגדוליםהאגירהקנקני . 5

לאמקומימיצורגדוליםשכליםלהניחסבירהציבור.יבמבנהלמכירהשהועמדהמזוןלאכסון

גדולים.למרחקיםטולטלו

גסיםהםיומיומי,לשימוששנועדואלה,כליםמקומי.מיצורהםגם 4מקבוצההשולחןכלי . 6

אכילה.ככליבאחרשימשושהםנראהעוטרו.אוהוברקוחופו,לאכללובדרךועבים

עוטרווחלקםוהוברקוחופואלהכליםמרוחקים.מאזוריםהדרלתליובאו 8-6מקבוצותהחרסים . 7

לאכסוןכנראהונועדושיווקלצורךיובאושהםנראההגבוההאיכותםבשלחומים-אדומים.בפסים

אחרים.יקריםומוצריםשמנים

למכירהסחורותהובילושבהםכמכליםכנראהשימשו 8-6מקבוצותהמיובאיםהאגירהקנקני . 8

באתר.

קראמימחומרבנויהזוקערההחיכון.ביםהאייםמאחדאולייובאה 9מקבוצהה"יוונית"הקערה . 9

בתוכה.אדוםבצלבמעוטרחוהיאהאחרות,לקבוצותבהשוואהודקעדיו

שנועדוכליםבושיוצרואזורייצורמרכזהיהלאהברזלחקופחשלזהבשלבכינראה . 1ס

חומריהשונותמקורוזהוהמקומייםהקדריםידיעליוצרואתרבכלשנדרשוהכליםיומיומי.לשימוש

הגלם.
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התחתוןהקרטיקוובמהלןמהרחלכרםהגעשבהרבתת-הקרקעותרמיתהידרפעילות

ש.שובאל

רבוצקירח'רוטשילד,דהדורוחיקמפוסהפחוחה,האוניברסיטההטבע,למדעיהמחלקההגיאולוגיה,קבוצת
ישראל.רעננה, Iס 8

היבשהמדףקרקעיתעלהתפר\י ,) 198ס(שש,הכרמלבאזורהנחשףמהר"ל,כרםהגעשהר

שלשוניתעליווהתפתחהנקטםהגעשהרהגעשיחההתפרצוחמה IIכשהסחהתחתון.הקנומןבמהלן

הצווארשלהעליוןקצהואתצג IIמהקטוםהגעשהרבמרכזהנחשףשחורמגמטיסלעחלזונוח.

התח-ימי.הגעשיהחרוטאתמיצגיםבאגפיומגווניםטופיםואילוהגעשי,

בל"ה-ידיעלניתןמהר"לכרםהגעשבהרבחת-הקרקעשהחרחשהההידרותרמיחלפעילוחתיעוד

בשוניחסיליפיקציה-ידיועלוקלציטגבסשלעורקיםהיווצרות-ידיעללחרסיח,הגעשיהטוףשל

בתת-הקרקעהידרותרמיתסירקולציהעל-ידינגרמואלהתופעותכינראההטוף.שמעלהחלזונות

הגעשי.הצווארשלהאינטרוזיהעל-ידישחוממויםמיחמיסותבהשנעו

במהלןלחרסיתה IIבלעברוהמגווןהטוףסלעיכיידועלחרסית:הגעשיהטוףשלה IIבל

זאח,עםספיליט.להיווצרותגרמההפתוחהיםלמיהחםהטוףביןריאקציההחת-ימית.ההתפרצות

המגמתיהסלעבתת-הקרקע.הידרוחרמיתהסירקולציהבאמצעוחכנראההמשיכהלחרסיתה IIהבל

-ידיעלכנראהנגרמהלחרסיחחו IIובלהפתוחהיםמיעםבמגעבאלאהגעשיהצווארשלהשחור

בתת-הקרקע.ההידרותרמיתהפעילות

הובלהכמערכתכנראהפעלובטוףהפתוחיםהסדקיםבטוף:וקלציטגבסשלעורקיםהיווצרות

שקיעחעל-ידינוצרוובקלציטבבגסשמולאוהעורקיםההידרותרמיח.בסירקולציהשנעולתמיסות

המגמתיהסלעאתחוציםאלהעורקיםהסדקים.בתורשנעוהחמותהתמיסותמתוראלהמינרלים

כיומעידיםהגעש.יהחרוטשלהמגווןהטוףואתהגעשיהצווארשלהשחור

כולו.מהר"לכרםהגעשבהרהחרחשההחת-קרקעיחההידרותרמיתהסירקולציה

~ 
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עלאקוסטייםוהחזריםגבוההברזולוציהבטימטריהישראל:שלהצפונייםהיבשחשולי
רב-אלומוחסונרבסיס

 2ג.טיבור , 3ל.גור-אריה , 2ג.עמית , 2א.גולןק.ן, '.גהולר.ן,א.שדה

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 1
 31080חיפהשיקמונה,חללישראל,ואגמיםומוםלחקרהמכון . 2
 65220אבובתל , 1לונקולןושראל,למופווהמרכז . 3

להכנתכבסיסשימשרב-אלומהסונרשלמלאבכיסוישיטתימיפוימסטר,מעבודתמרכזיכחלק

DTM לראשעתליתביןישראלשלהצפונייםהיבשתשולישלמטרים) 2 (גבוההברזולוציה

הניקרה.

עלתכסיתלסוגיראשונימיוןוכןהנבחרהשטחבתאהמורפולוגיהאתרבבפירוטמציגההעבודה

האקוסטית.האנרגיהשלההחזרוםעוצמתבסיס

כרמלבהראנכיוחחנועוחאחרמעקב

ג.אבן-צור ,.לשחר

חיפהטכניון,בובתות, Oואזרחוחה Oלהנדהפקולטה

לאחרונהשפורסמומחקריםישראל.בצפוןהראשיים Qהגיאולוגיימהמבניםאחדהינוהכרמלהעתק

מהלרשלהתוצאותאתמציגזהמחקרהכרמל.העתקלאורןואנכיתאופקיתתנועהעלמראים

התוצאות . 1987-2סס 3השניםביןפעמיםשלוששנמדדלמערבממזרחהכרמלאתהחוצהאיזון

הקרובה.לסביבתוביחסהכרמלרכסהתרוממותעלמצביעות

~ 
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ונזואלהשלבאנדיםהתמרהשלמרכזיתבעיה
 2י.גראו , Iר.שאגם

 84105באר-שבע,בנגב,גוריוןבןיטת Oאוניברביבה, Oוההגיאולוגיהלמדעיהמחלקה . 1
2 . 80225 , 0 ( , enter, Denver ( וStop 973, Denver Federa וUSGS, Box 25046, Mai 

כנראהוהנוחרוחהמאוחרמהפליאוזואיקון(אחחונזואלהשלבאנדיםמוחמריםסלעיםיחידוחארבע

אורוגנזוח.ארבעשלכחוצריםומחפרשוחאי-החאמוחידיעלמופרדוחמהפרקמבריום)

לסטרטיגרפיהמקביליםשהאיזוגרדיםוכיווןהדרגחייםהםהיחידוחביןשהמעבריםמראוחחצפיוח

שינויזאח,עםיחדהמאוחר.בפליאוזואיקוןהחמרח-קבורה,שלרב-מימדיםבאירועומדובריחכן

הסבר.דורשהסדרה,באמצעהחרמליבגרדיאנטמשמעוחי

ולוגייםגיאשיקוליםלדרום-מזרח?הכרמלהעתקנמשרהיכן

ע.שגב

 95501ירושלים, , 30ישראלמלכ'לישראל,הגיאולוגיהמכון

ליקנעםהעמקיםומצומחמזרחדרוםמערבצפוןכיוונוהעמקים,לצומחמחיפההכרמל,העחק

שלמיפויגינין.דרךפריעהואדילכיוווהכרמלהעחקאחלהעבירנוהגיםמיקנעםדרום.צפוןכיוונו

הכרמלהעחקעםהגלבועהעחקלחיבורהביאונוספיםגיאולוגייםושיקוליםמנשהורמוחהכרמל

הגזירהרצועחנמצאחמערב,צפוןלכיווןהגלבוע,להעחקבהמשךהמוחרקה.הורסטלרגלי

החיכון.היםלכיווןהממשיכהק"מ, 1סעלהעולהברוחבהכרמלשלהראשיח

פרושיזרעאל:עמקלקרקעיתמתחתלצפון-מערב,הגלבועהעתקשללהמשכועדויות
פוטנציאלושדותמיים Oיי Oקוויםשלוראשוניחדש
 (.מריבקוב , 2מ.רזניקוב , Iע.שגב

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 1
 76701רחובות . 5/44אופנהיימרבע"מ,ה Oהנדאקולוג . 2
 71100לו,ד , 182ת.ד.לישראל,הג'אופ'ס'המכון . 3

גבוההבהפרדהקיימים,רדודים,קוויםעםיחדעמוקיםסייסמייםקוויםשלחדשראשוניעיבוד

לצפון-מערב,הגלבוע,העחקשלהמשכואחבברורמראיםיזרעאלמעמקומגנטיגרבימטריומידע

העחקשלצפון-דרוםבכיווןהקטעאחפוגשזהראשיהעחקיזרעאל.עמקלקרקעוחמחחח

המוחרקה.הרשלהמזרחייםבמורדוחהכרמל,

r4ז 



סיסמימומנטשלהחמרהבעזרחובינוניוחקטנוחאדמהרעידוחמקוראפיוני
א.הופשטטר ,.בקרייב

 711ססלוד, , 182ת.ד.לישראל,הגיאופיסיהמכון

לרעידותמוקדיומבגבווהמקורעומקמי, O'Oההמומבטהוערכומי o'oמומבטשלהחמרהבעזרח

פסעםחחבוחבחוביבעזרח 1996דצמברמאזביבחה Oובישראלבמדיבחהחרחשואשראדמה

מביחוחשהחקבלולאלההושווהמקוראפיוביישראלית.מיח o'oרשח '"עופקים oהמרחבחדרים

צר.חדריםפסעםמחחבוחבחוביםשל

שאוביחבבקעחהטופהסלעירצףשלוהפלאוגיאוגרפיההסטרטיגרפיה

 2א.עגבווא.ן,איילוןמ.ן,-מטיוסברע.ן,זילברמון, , 2א.רוזבבאום

 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 1
 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטההאר\י,כדורלמדעיהמכון . 2

חרומוחשדהביושאוביחבבקעחדימבטרי Oמשטחיוצרמ'-70כשלבעוביטופהלעי oרצף

בקעשלהמערביהשולייםשברשלההעחקמחלוללאורןחשוףהחחרבצפון.חרודלבחלבדרום

-ל 70,000נביוהלשוןאגםשללזהמקביל U23.4/Th230בשיטחשחואררהחחרגילהמלח.ים
אחהחוחמחההעחקיםמערכחלאורןשבבעומעיבוחמערכחידיעלהורבדוהואשבה) 19,000

הירדו.בעמקאגםאלוהחבקזוומזרחמזרחמצפוןהגלבועבלוק

המוקדמחהאשליחמהחקופההומינידיםנוכחוחשלוקוסמוגנימגנטוסטרטיגרפיחארור
אפריקהבדרוםוונדרוורקבמערח

 sל.ק.הורבי" , 4ב.פורח , 3מ.חזו , 2פ.באומבט , lא.מטמון , lח.רוו

 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטההאר\י,כדורלמדעיהמכון . 1
אפריקהדרוםקימברלי,מקגריגור,מזויאום . 2

קנדהטורונטו,אוניברסיטתלאנתרופולוגיה,המחלקה . 3
 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 4
ישראלירושלים,העברית,האוניברסיטהואקולוגיה,סיסטמטיקהלאבולוציה,המחלקה . 5

מהחרבוחכליםו O'Oבבמכילאשרבדרברג IIמערחשלדימבטרי Oהבחחרפלאומגבטיוחמדידוח

בורמלי. cהפור cבורמל' cהפור cבורמל'לגג:מהבס'סהפלאומגבטיח,הקוטביוחרצףאחהביבהאשליח

שגילוהאלדביהואהחחרבבס'סהבורמליהארועכאשרוהברובסלמטיומהפועבחזהקטוביוחרצף

מ.ש. 1.78 1.96

 26Aו/ו OBeשלמוגבים Oקואיזוטופיםבאמצעוחזאחטרטיגרפיח Oיחידהשלקבורהגילחיארור
הומינידיםנוכחוחעלמצביעוחחלויוחהבלחיהגילהגדרוחשחימ.ש. 2.00.3שלגילהניב

כה.עדמהמקובליוחרקדומוחבחקופוחבמערוח
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באזוראתרתופעתאפיוניעלוהשפעתהעפולהעירשלגיאולוגיתתמונה
 ,.וגולר ,.טאקסובבקו ,.דגולר ,.ודן ,.בפרלמן ,.מגורשטווו ,.וזסלבסקי ,.גב IIאט ,.מקלמבובו~'

א.שוורצבורג ,.ולופשו~

 711ססלוד, , 182ת.ד.לישראל,הגואופיסיהמכון

בקודות.-322במדודותבערכועפולהבעוראתרתגובתפובקצותשלבוסוובותהערכהלצורך

ההגברהערכותחוםכאשרהר~ 12 .ס-ל.ס 35בוןהםהתהודהתדרערכוכוקבעהמחקר

המבבהאתבום IIהמאפאזורוםלשלושההתאמתןגולהתוצאותבותוח . 7ס.- 2ס.הואהתואמום

העתקום.קבוצותשתימופווואופשרהאזורשלהגיאולוגו

המלחהלגביוהשלכותיוהאידוימנגנווהקרקע:לפניהחשופיםמסדקיםהאידויכימות
מי-תהוםשלוזיהום
 Jמ.דרגולה , 1ב.ווסברוד , 1.2ת.קמאו

ע"שהמדברלחקרהמכוניםברג,צוקרע"שהמיםמכוןסביבתיח,ומיקרוביולוגיהלהידרולוגיההמחלקה . 1
בנגב.בן-גוריוןאוניברסיטתן, IIבלאושטיעקב

בנגב.בן-גוריוןאוניברסוטתוהסביבה,הגיאולוגיהלמדעיהמחלקה . 2

עודות IIבמעבדההסדק.בחללמלחוםלהצטברותהגורםהעוקרוכמבגבוןבחקרמסדקוםאודוו

שלמשמעותוותכמווותהראוהמדודותקרטון,בסלעומסדקוםאודווקצבובמדדומבוקרוםבתבאום

המבגבוןהואהסדקבחללאוורשלקובבקצוהכווהוכוחהמדודותאתאומתבומרומודלאודוי.

 .התהלוךאתהמבוע

שלבלחצים Kללא Mס RBשלוהתכהדהידרציהבתהליכיקורטיסודותהתגהגות

4-6 GPa 400וטמפרטורות oC גיסיוגיתגישה :-700ו

ר.קסל

 QIQ'יסירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטההארץ,כדורלמדעיהמכון

והרכבם-700ו oC 400שלוטמפרטורותהאר~בכדור GPa 4-6שלבעומקוםהבוזלוםאופו

-4-5במתרחשותצוהודרדהרואקציותחדשות.ואביוטוותבוסוונוותשוטותבעזרתזובעבודהנבדקו

GPa 6בוותר.הגבוהותבטמפרטורותוהתכהבמוכות,בטמפרטורות-GPa קII בכלעל-קרוטובוזלם

הקורט.וסודותבהתבהגותגםם IIקהבוזלוםבאופוזהשובוהטמפרטורות.טווח

~ 
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עדויוחבישראל:וזואיהפליאלחחך(מקורלשמששי(לוחשחיחלעי oמצירקוניםגילי

מטמורפיםבגרגרים U-Pbמנחוני

 2ט.איירלנד ,'.דאביגד ,'.קקולודנר

 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטההאר\,,כדורלמדעיהמכון . 1
אוסטרליה.ס, 2ססקנברהבאוסטרליה.הלאומיתהאוניברסיטההאר\,,כדורלמדעיהספרבית . 2

לאבניאפשרייםמקורותלבדוקבכדיותועדותוארכואילתבאזורמטמורפיותמיתידותצירקוןגבישי

המקורשלגיליםשימרוהגרניטיוהגנייסאילתט Oשש'מראותראשוניותתוצאותפליאוזואיות.תול

באירועשנוצרוצירקוניםגםכוללרודדמיגמטיטבהתאמה.מ"ש, 40-7ו 820שלהמגמתי,

מ"ש. 650-600ב-גבוהותטמפרטורותשלמטמורפי

 OOO,70מ-הירדןועמקהמלחיםמאגןמי Oיי Oהפליאומהרקורדחדשוחחצפיוח
האחרונוחהשנים

 ,. 2פ.נ.נוימן ,'.אעגנון , 2מ.שטיין ". 2א.קייגן

 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטההאר\,,כדורלמדעיהמכון . 1
 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 2
גרמניה-0 5 3וו 5בון, , , 8נוסליבון,לפליאוטולוגיה,אוניברסיטתהמכון . 3

וקשיםמגווניםהינםאדמה]לרעידותממנים O (מיטים o"oשלוהופעהבהיווצרותהשולטיםהתנאים

ן oהל'מתקופתמופרעיםאגםמשקעישלשוניםתנאיםבעליאתריםבותניםאנתנולהפרדה.

אתמבודדיםאנוהשוואהידיעלצאלים].ונחלפשחה(עיןומההולוקןתירצה]ונחלפרצים(מצדה,

מולוגי. O"Oפליאולמחקרחיוניתתרומהפקת oמהמרחביתשהאנליזהמראיםאנתנוהרבות.ההשפעות

ערוגוחנחלשלחף Oהבמניפחהביניהפןעלהמלחיםמפלסירידחהשפעח

א.ושלוו.ו,קי Oלייחוב , 2א.קי Oטרינ O ,ו.,יחיאליו, , 2 .,קירו

 955ס 1ירושלים, . 3סישראלמלכילישראל,הגיאולוגיהמכון . 1
 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטההאר\,,כדורלמדעיהמכון . 2

י Oמפלעלניכרבאופןמשפיעההאחרונותהשניםבחמישיםהמלחביםהמתמשכתהמפלסירידת

אשרהאגםשלהכימיההרכבבשינוימלווההמלחיםמפלסשינויהביני.הפןמיקוםועלהתהוםמי

מיצגאשרמשתנהגבולתנאיעם SUTRAב-ימולציות oפר oמנעשוהתהום.במילראותוניתן

המלח.ביםהמפלסשינויאת

~ 
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קרקעלמדעיוחשיבותןחדרהנחלבשפךטורים Oהפרהיבאתריםקבורותקרקעות
ביבה Oופליאו-

א.רונו ,.אצצקין

 31905חיפהחיפה,יטח Oאוניברזינמן,ע"שלארכיאולוגיההמכון

נחלבשפךאפיפליאוליחחייםאחריםביב Oחמרהקרקעוחעלהחדשהמחקראחמציגיםאנו

שלבחאריכיםושימושמגנטיוח,כימיה,מיקרומורפולוגיה,בדיקוחבשדה,החבוננויוחחדרה.

קרקעוחחדשה.פרשנוחלנואפשרוומהעולםמא"'חוקרים-ידיעללאחרונהשהחקבלוצנציה Oלומינ'

מאשרמורכבחיוחרבצורהובזמןבמרחבברב-גוניוחמחאפיינוחהחוףבמישורול Oוגרומוחמרה

קרובמוחלטים.חאריכיםעלהמחקרקנוח oמאחבמידח-מההולמחזאחעובדהכה.עדמשוער

הכללוחלקבועאיןולכןבאזורנו,אחידוחלאהיואכןובינקרחוניוחקרחוניוחשחקופוחלוודאי

O החפחחוחם.שלזעיריםשלביםשלמפורטאבחוןללאוחמרהכורכרמחחכיפשוטוחטרטיגרפיוח

ממצאיםעלתמך Oבההאחרונותהשנים 86.000במשךקדוםאקליםשחזור
הים-התיכוןשלהמזרחיבאגןמקידוחפלינולוגים

 2מ.וינשטיין-עברוו , 2ב.שילמן , 2א.אילון , 2מ.-מטיוסבר , 2א.אלמוגי-לבין , 1ד.קדוש

 . 31905חיפההכרמל,הרחיפה,יטת Oאוניברלארכיאולוגיה,זינמןמכוןלפלינולוגיה,המעבדה . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

במחקרהישראל.יהחוףבדרוםשהוצא " VALPAMED:9S-0S "בקידוחנערכופלינולוגיוחאנליזוח

בעקומחחנודוחהאחרונוח.השנים 86,000במהלךרבבפירוטהאזורואקליםצומחשוחזרו

ושיאומשנה)חנודוחפר oבמגם(שהחאפייןהאחרוןהגלציאלאחלזהוחאפשרוהעצים/עשבים

בצומחברובוה Oכונוואזוריעצים,ה Oהמכוהמרחבהצטמצםאזשנים, 19,000לפנישהחרחש

-3ו 1פרופל Oשלנוכחוחםעלמעידיםדופןיוצאוחשימורודרגוחגבוהיםפולןריכוזיעשבונ.י

בהחאמה).שנים OOO-86,OOO,84ו-שנים 7,000-9,000לפני(שהחרחשו
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שוניםהסחברוחלאחזויבישראלסיסמיסיכוןמיפוי

י.זסלבסקי ,.ואבירב ,.בפרלמן

 71100לוד, , 182ת.ד.לישראל,י Oהגיאופיהמכון

לשלושהסיסמיסיכוןמפותשלושהסיסמולוגיהאגףתישבמע"צחברתלבקשת 2סס 5בשבת

 2.2 (ס.ס 2שלתאגודלבעלתרשתעםסלעלבסיסשבים)-2745ו 975 , 125 (חזרהתקופות

בתוביטבלאותמפות,תצוגתהמאפשרידידותיממשקפותחהמדיבה.שטחכלאתהמכסהק"מ)

שבטבלה.בקודהלכלתאוצהוערךסריג

הפציאסמעבריואופיהקנומן.במהלךבגלילהקרבונטיחהמערכחשלהגיאומטריה
העמוקלים

 2ב.בוכביבדרח.ו,בבימיבי ,ו.רפרבק

 84105באר-שבע,בנגב,גוריוןבןיטת Oאוניברביבה, Oוההגיאולוגיהלמדעיהמחלקה . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

ם IJהדרגתמעבריםשהכתיבמתוןמדרוןתה IJהבגליל,בקבומןהקרבובטית,המערכתשלהגיאומטריה

העמוק.היםאלומורכבים

נבעהשינויהרמפה.קצהשלזמןקצרתהתללהבת IJמצהעליון,בקבומןקליבופורמיםהתפתחות

לכן,רוכבים.בלוקיםעלקלקארביטיםוהצטברותפרוגרדציה,במהלךרדודה,בורמליתמשבירה

בכרמל.שתוארואלודוגמתריפי-מחסום,ממערכתחלקאינםהגלילשלבופורמיםהקלי

סדוקהקורהשלצנטריפוגלימודלבאמצעוחנומריוחשיטוחאימוח

מ.טלסביק ,.מצסרסקי

 32000חיפה,לישראל,טכנולוגימכוןהטכניוןביבתית, Oואזרחיתה Oלהנדהפקולטה

 ,) DDAנם IJדיסקרטואלמנטים ) FLACנם IJסופהפרשיםספרתיות:שיטותשתישלהחיזוייכולות

אתהיטבחזוהשיטותששתיבמצאסדוקה.סלעקורתשלצבטריפוגלימודלבאמצעותבלמדה

הכוחסביר.דיוקבעלהבוהתזוזותושחיזויהצבטריפוגליבמודלהתפתחואשרהמשקלשיוויתבאי

הספרתיותהשיטותידיעלחלקיתבחזההכשלסגבוןהבמדד.מזהמשמעותיתבמוךהמחושבהצירי

הקורה.אתהמרכיביםהבלוקיםת IJבגיאומטרתלויונמצאהבדובות

 42 ' ~'ד



בהולוקןהמרכזיבנגבאקוסיסטמות

 3ב.חסנוב , 3א.בבנקו , 3נ.קיסלבה , 3א.סבינטצקי , 2ס.רוזו , 1 .'פלכט

 8ס 6ססרמוומצפהבו-גוריוו,אוניברסיטחרמוו,מדעמרכזהמדבר,לחקרבלאושטייומכוו . 1
בו-גוריוואוניברסיטחלארכיאולוגיה,מחלקה . 2
מוסקבהרוסיה,לוזיה,ואבולאקולוגיההמכוו . 3

חנודוחלזהוחניחוזהבאקליםאריד.'כאקליםמאופייוהיההגבוההנגבהרשלההולוקניהאקלים

בשיטהארכאולוגיכיולהשונוח.החקופוחלאורךהצמחייהעלשהשפיעוהמשקעיםבמשטר

כברמרעה,וחרבוחמבויחיםצאועדרישלראשוניחחפוצהעלמעיד , 14פחמןשלהרדיומטריח

הספירה.לפנישנים 6סססמלפני

השרוןבאוזרתעשייתיזיהוםלמקורמתחתהקרקעבתתכרוםשלותנועתוהצטברותו
 1.2א.אילון , 1.2נ.ויסברוד , 1מ.פרדמן

 841ס 5באר-שבע,בנגב,גוריוובואוניברסיטחוהסביבה,הגיאולוגיהלמדעיהמחלקה . 1
-שבע,בארבנגב,גוריוובואוניברסיטחומיקרוביולוגיה,להידרולוגיהמחלקההמים,לחקרצוקרברגמכון . 2

 841ס 5

החהוםמישללזיהוםגרמווניידוחורעילוחושטח,פניציפויישלבחעשיוחבכרוםנרחבשימוש

כיוםהמצויכרוםשלהכלליריכוזוכימותוסביבוחיה.השרוןרמחאחבחוכוהכוללחעשייחיבאזור

מסיסכרוםידיעלמחחחהנמצאיםהחהוםמישלזיהומםפוטנציאלוהערכחרוויהלאבחחך

נבחנו.המוצקהבפאזהשמקורו

קרסטיבאקוויפרפלאוהידרולוגייםלתנאיםעדותמבודדות:גירמערות

ע.פרומקין,

 919ס 4ירושלים,גבעח-רם,בירושלים,העבריחהאוניברסיטהלגיאוגרפיה,המחלקה

שלממושךבחהליךשנוצרו ,"חמבודדו"מערוחשלסוגיםלשניברובןשייכוחבישראלהגירמערוח

הכימיחהאגרסיביוחשלמקומיחהגברההחרחשהבהםבמקומוחחהוםמימפלסמחחחהמסה

באזורשעלוארטזייםמיםידיעלנוצרוהןבענה.בחצורתבעיקרשכיחותמבוךמערוחהמים.של

חצורוחשלהקרסטיבחחךשכיחוחאולםמערוחהצופים.הרלחבורחמחחחהאקוויפרשלהכלוא

עםהחהוםמיבפניזרימהשלערבובבעקבוחפראטיים,בחנאיםנוצרוהוובענה.ורדיםעמינדב,

המאוורר.מהחחוםמים

~ 
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עלבהדגמהלווין:הדמייותוניתוחממ"גמיפויעבוראוטומטיגאולוגימודלבניית
ירדןדנא,שמורת

א.קרניאלי ,.אדדוו ,.אפיטרס

יעקבע"שהמדברלחקרהמכוןביבה. Oהשליקה Oופיולריח Oלאנרגיההמחלקהמרחוק.לחישההמעבדה
בנבגבן-גוריוןיטת Oאוניברבלאושטיין.

מידעמערכותשלהעיקרייםהמידעממקורותלאתדהאתרונותבשניםהפכהמרחוקחישה

ברזולוציהלווייןהדמייותהמשלבאוטומטימודלשלפיתוחואתמציגזהמאמר .)ג"ממ(גיאוגרפיות

שלמטרתוממ"ג.מערכתבאמצעותכמותימרחביוניתוחתמונה,לעיבודחדישותשיטותגבוהה,

ביניהם.והיחסוהטופוגרפייםהגיאולוגיים.מאפייניוהשטח,שלתלת-ממדיוניתוחמבטלאפשרהמודל

המודל.ליישוםכדוגמאמובאירדןשבמערבדנאשמורתאזור

מאומתיםקרקענתוניבעזרתחדשניאי(וןאלגוריתםיישום

א.פולוזוב ,.אהופשטטר ,.יגיטרמן ,.ופינסקי

 71100לו,ד , 182ת.ד.לישראל,י Oהגיאופיהמכון

תחנותלרשתהמיושמת beamforming approachעלהמבוססתחדשניתאיכוןשיטתפיתחנו

ויציבות.דיוקגילהמאומתיםפיצוציםלנתוניהשיטהיישוםמפוזרות.

 11/2/200.4בתאריךהמלחיםבצפוןהאדמהרעידתשלתצפיות
ו.פינסקי ,.יזסלבסקי ,.יגיטרמן ,.רהופשטטר ,.לפלדמן

 71100לו,ד , 182ת.ד.לישראל,י Oהגיאופיהמכון

ב-התרחשהאשר Mw = 5.2במגניטודההמלחיםמצפוןאדמהרעידתשלתצפיותמציגיםאנו

רעידותכחודש.ערכואשרחלשותמשנהברעידותמלווההייתהזורעידה . 2סס 4לפברואר 11

חשבנוהמלח.יםאגןאתהחוצההשברלאורךהמרכזיתלרעידהמערביתבעיקרהתרחשוהלוואי

שונים.באזוריםהממוקמיםתאוצהמדי 26הפעילההאדמהרעידתהרעידות.שלמכניזםפתרונות

טופוגרפיההשטח,תנאיבגללהגברהשלמסיבותהנובעתאתרתגובתזיהינותאוצהמדי 18ב-

למצוקים.קרובומיקום

~ 
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אישילמחשב j5Eו 5חדשהנתוניםעיבודתוכנת

ו.פינסקי ,.אפולוזוב

ד ttססלוד, , t82ת.ד.לישראל,הגיאופיסיהמכוו

בתכונות:המאופיינתחדשניתסיסמייםנתוניםעיבודתוכנתמציגיםאנו

מגוונים;סיסמייםפורמאטיםועםשונותמערכותבסיסעלפועלת-

ידידותי;ממשקעםואינטראקטיביאוטומאטיבאופןפועלת-

אוטומאטיאיכוןפאזות,-5ו Pשלאוטומאטית(קריאהסיסמייםנתוניםעיבודשלחדשיםכליםכוללת-

ועוד);

עתידיים.כליםשלפיתוחהמשךמאפשרח-

השטחבפניסדקיםנתוניפיעלבתת-הקרקעסלעבמסתהסדקיםתבניתהערכת

ב.פולישוק

 436t3רעננה, tדהחורשהמנהרות,ד.א.י.י.

לחבניחביחסנחוניםנדרשיםלמינהור,סלעמסחאיכוחלקביעחהשונוח,האמפיריותבשיטות

בחח-הקרקעהסידוקתבניחקביעחישירה.למדידהניתניםאינםהסדקיםהמקריםבמרביחהסידוק.

בחח-הסלעמסחאיכוחאחלהעריךהמאפשרעבודהכלימהווההשטחבפנימדידוחפיעל

הקרקע.

לשוליבסמוךהנילוסשלהמזרחיתהעמוקהיםמניפתוהתפתחותהשקעהתהליכי
ישראלשלהיבשת

י.פולקמו

 49222פתח-תקווה , 8גרניטרח'אינק.ישראמקו

הקדומההסדרהשונוח.השקעהבסביבותשהחפתחוסדרותלשתימחולקתבאזורנוהנילוסמניפח

טורבידיטיםבעיקרוכוללחהיבשחשולימהשפעחרחוקהאגו,רצפחעלשקעהמוקדם)נפליוקי

היאהיבשח.במורדשקעהימינו)ועדמאוחרנפליוקיהמאוחרחהסדרהבחול.עשיריםמשוכבים

המיפלגית.וסדימנטציהגלישוחאספקה,חעלוחממערכחומורכבתבחולענייההטרוגנית,
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מיםמשאביעללהגנהפיתוחביןהקונפליקט

 . 1נחיב

 76199רחובות,בירושלים,העבריתיטה Oהאוניברביבה, Oהואיכותהמזוןהחקלאות,למדעיהפקולטה

בניגודמועט.משקלההידרולוגיםלשיקוליםשונוחפיחוחמגמוחמאחוריהמהוחייםהשיקוליםבמכלול

ביןההידרולוגיים,הטיעוניםשלחולשחםנובעחחזק,לובישלהםוהכלכלייםהפוליטייםלשיקולים

מארה"בדוגמאוחיובאוהדגמהלצורךעצמם.הקהילהאנשיבקרבמפוצלוחמעמדוחהיחר,

וודאוח,אישלרביםגורמיםמכילוחההידרולוגיוחשהחחזיוחמכךנובעזהפיצולוישראל.

הפיחוחחהליכיכאשרבדיעבד,רקבוודאוחלשלולאולהוכיחניחןהמוצעוחהפחרוןחלופוחואח

 .כברזההושלמו

בסלעיםבנקבוביותושינויםערבובעקבמינרליםהשקעת

ב.ברקובי~ ,.סעמנואל

 76100רחובותלמדע,ויצמןמכוןהאנרגיה,וחקרביבה Oהלמדעיהמחלקה

שחישלערבובעקבמינרליםהשקעחכדיחוךבנקבוביוחשינויםנבדקונומרי,מודלבאמצעוח

עלסגוליפניםשטחעבורשונוחפונקציוחשלההשפעהגםנבדקהשונים.בהרכביםחמיסוח

סדקיםלמילויחשובמנגנוןמהווהשערבובמצביעוחהסימולציוחחוצאוחהמערכח.החפחחוח

בנקבוביוח.מרחבייםשינויםעלרבההשפעהבעלגורםהינוסגוליפניםוששטחונקבובים

ישראלתמנע,בקעתחיזור,חמצוןבתהליכינחושתשלאיזוטופיתפרקציונציה
 2נ.טפליאקוב , 2ש.ארליך , 2ל.הלי~ , 2מ.-מטיוסבר , 1ד.מטיוס , 1.2ד.עשהאל

 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר\י,כדורלמדעיהמכון . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

(סלעילמקור ) 1כי:עולהוסביבחהחמנעשבבקעחהנחושחמינרלישלהאיזוטופימההרכב

 ) 3ו ) 2%0עד f)6SCu (3.5-ערכישלרחבתווךקיים ) 6SCu(f 0.5%0 :!: 0 =, 2ערךהחשחיח)

מלווההסולפידיסחמצווואילושליליתונציהקציבפרמלווהנחושתשלולפדים Oהשקעת

 , 3%0עדשלחיוביתבפרקציונציה

~ 
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יקנעםלעומחמגידוהכרמל:העחקבאזורארכיאוסייסמיוחחצפיוח
 3 .,פינקלשטיין , 3ד.אוסישקין , 2א.עגנוןש.י,מרקו

 69978תל-אביב,-אביב,תליטת Oאוניברפלנטרים,ומדעיםיקה Oלגאופ'המתלקה . 1
 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר,,,כדורלמדעיהמכון . 2
 69978ב,תל-אביתל-אביב,יטת Oאוניברלארכיאולוגיה,המכון . 3

אדמהרעידוחעלמרמזיםוביקנעםבמגידושנצפובקירוחמעווחיםחורבן,שכבחלמבנים,נזק

המאהבאמצעגםוכנראההספירה,לפניהחשיעיחהמאהובסוףהרביעיהאלףבסוףחזקוח

חזקוחאדמהרעידוחהעדרעלמרמזביוקנעםצלבנייםבמבניםנזקהעדרהספירה.לפניהשמיניח

לספירה.-13ההמאהמאזלפחוחההעחקשלזהבקטע

רדארשלאינטרפרומטריהמדידוחמיצועבעזרחהכרמלבאזורעכשווימעווחמדידח

ו) nSAR Stackingנ

 ו.,אייל , 2ג.ברו, , 2ר.נוביצקי

 84105באר-שבע,בנגב,גוריוןבןיטת Oאוניברביבה, Oוההגיאולוגיהלמדעיהמחלקה . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

שולי .ו) nSAR Stackingנרדארשלאינטרפרומטריהמדידוחבמיצועמוגברלרעשהאוחיחס

עדוחנמצאהלאלמזרחיים.יחסיחמ"מ/שנה, 1-כשלבקצבמחרוממיםהמערבייםהכרמל

שימושלטבעון.שמדרוםבגבעוחבהחרוממוחלהבחיןניחןאולםהשברלאורךפעילהלהעחקה

אלו.חופעוחמסבירלחיצהרכיבעםשמאליהעחקהמחאראלסטיבמודל

פשחהועיוצאליםהמלח:ביםוהאקליםהצמחייהשלהולוקניחהיסטוריה

 4מ.שוואב , 2שטייןימ , N.2,3קייגן ,ן, 2פ.נוימו

גרמניהבוו,לפלאונטולוגיה,המכון . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2
 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר,,,כדורלמדעיהמכוו . 3
4 . GeoForschungszentrum Potsdam , גרמניה

המלח.יםשלהמערביבאגףהולוקנייםחחכיםשניעלנערכווסדימנטולוגייםפלינולוגייםמחקרים

אירועישניהחרחשוהערביחלחקופההקדומההברונזהחקופחשביןמראהצאליםבנחלהחחך

עיןבחחךגםהובחנוהאירועיםשניזמננו.לפנישנה 13ססובסביבוח 32ססבסביבוחהצחחה:

זמננו.לפניש' 3סססב-מחחילשבסיסופשחה

~ 
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הקדוםבהולוקןהשחורבוםהצפהותופעותמשתנוםמפלסים

 5ד.ווכטמן 2ס.מק-יו ,'.לג'יוסן , 3נ.צ'אטאי , 2וו.ריאן , tי.מרט

 319ס 5חיפהחיפה,אוניברסיטת , Oיללימודירקנאטיהמכון . 1
ארה"ב , 1ס 964יורקניופאליסיידז,ודוהרטי,לאמונטע"שהאר\יכדורמצפה . 2
טורקיהאיסטנבול,איסטנבול,שלהטכניתהאוניברסיטה , Oלמחצביהפקולטהלגאולוגיה,החטיבה . 3
ארה"ב , 25432מסצ'וסטס,הול,וודסהול,בוודסהאוקיאנוגרפיהמכון . 4

 841ס 5באר-שבע,בנגב,גוריוןבןאוניברסיטתוהסביבה,הגיאולוגיהלמדעיהמחלקה . 5

ביםהבוספורוסמיצרישלהצפוניהקצהלידהמרוחקהיבשחבמדףבוצעוגאופיזיגיאולוגיסקר

פרטיעלאורהטילהסקר . Mediterranean Explס rerהמחקרספינחעל 2סס 5בקיץהשחור

באבחנהסיסמייםחחכיםבוצעוהסקרבמהלןהקדום.בהולוקןליםמאגםזהמיםגוףשלהשינוי

כרעלמצביעאלהממצאיםשלהניחוחגלעין.מגדמי 14ונגדמוק"מ 1כ-סססלאורןגבוהה

הייחהליםהפיכחווכיההולוקן,בחחילחבראקייםאומחוקיםמיםשלאגםהיההשחורשהים

להצפהשקדמההמרוחקהיבשחבמדףיבשחיחלארוזיהעדויוחמצאנועוצמה.ורבחפחאומיח

הימיח.

השינוייםאחהאחרונוחהשנים 12במהלןשחיארובמחקריםהוצגוסוחרוחיוחגיאולוגעדויוח

מיםשלאגםכיהחוקריםרובעלשמקובלבעודהשחור.ביםהכימיובהרכבםהמיםבמפלסי

מפלסכאשרהאחרונה,הקרחחקופחאחריהשחורהיםבאחרהחקייםבראקייםאומחוקים

היםהפרבולקצבבאשרדעוחחילוקיקיימיםהנוכחי,ממפלסומ'-125בכנמורהיההאוקיאנוס

העולמיהיםמפלסעלייחקצבלביןהשחורהיםביןהקשרלמהוחובאשרלים,מאגםהשחור

אחריהחיכוןהיםלביןהשחורהיםביןרצוףימיקשרהחקייםכיהסבוריםישנםהקדום.בהולוקן

היההשחורליםהחיכוןהיםביןהחיבורכיעדויוחגםבעברהצטברואולםהאחרונה,הקרחחקופח

עקבהשטפוניהמודלאחאישרהנוכחיהסקרבלבד.שנה 8,4כ-ססלפניוהחרחשושטפוני,פחאומי

לגרוםהיהשעשוישהזרםהבוספורוס,למיצרימצפוןהיבשחבמדףנרחבחדלחהשלקיומה

האגםבמפלסנמרצחלירידהעדויוחנמצאוכןבמיצרים.הנוכחימהזרםבהרבהגדוללהיווצרוחה

שםשזרמוהנהרוחכאשרהמרוחק,היבשחבמדףיבשחיחלבליהסימניםשכללולשיטפון,קודם

שלקיומםגםאישרהסקרהימיח.ההצפהבזמןהגדולבשיטפוןנשטפושבחלקןגדוחובנוהחחחרו

העמוקההנסיגהשלכחוצרידינועלפוענחהחחחוןהמישורהיבשח:במדףהחאמהאימישורישני

בסוףהשחור),ליםשקדםהאגםשלשמו , Euxenic LakeJהאויקסניהאגםמפלסשל

השחור.היםאחשפקדההמאסיביחהימיחבהצפההכרוכההארוזיהכחוצרוהשניהפלייסטוקן,

הנוכחי.השחורהיםשלההשקעהחוצרהםהעליוןההחאמהאימישורעלששקעוהסדימנטים

,ז ~
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סיסמייםסקריםמפענוחראשוניותתוצאותשאן.ביתאגןשלהגיאולוגיה

ע.ילין-דר/ר ,.חש/למן ,.מרשף ,.עפלכסר ,.ממיילר

 69978תל-אביב,תל-אביב,אוניברסיטתפלנטרים,ומדעיםלגאופיסיקההמחלקה

פענ/חבאמצע/תשאןביתאגןשל/הסטרטיגרפיההמבנהקרקעית,התתבגיא/ל/גיהדןהמחקר

ת/צא/תסמךעלשנבנהממדיהתלתהגיא/ל/גיהמ/דלם. IIסיסמחתכיםעשריםשל/אינטרפרטציה

המרחביח/ההשתרע/חהעיקרי/תהשבירהמערכ/חאתהאגן,שלהעמ/קהמבנהאתח/שףהפענ/ח

המפ/ענחים.הא/פקיםחמשתשל

שלהערכה.מאפשריםקדומיםחוףקיייאילת?שברשלהראשוהסעיףעוברהיכן
אילת.במפר"שבריםשלהתנועהקצב

 '.אשמש , 3צ.אברהםבן , 3ר.אריאלי , 2א.עגנ/ו , 1י.מק/בסקי

אביבתל , 9/15הסופרעזרא . 1
 919ס 4ירושלים,גבעח-רם,בירושלים,העבריתהא/ניברסיטההאר\י,כדורלמדעיהמכון . 2
 69978תל-אביב,תל-אביב,אוניברסיטחפלנטרים,ומדעיםלגאופיסיקההמחלקה . 3
רחובותלמדעויצמןמכוןואנרגיה,סביבהלחקרהמכון . 4

שלבע/מקמדמיםאילתלח/פיהיבשתמדףשלגב/ההברז/ל/ציה(צ'ירפ)אק/סטיתהדמיהת/צא/ת

אנ/באז/ר.השבריםתנ/עתלמדידתכסמןלנ/המשמשא"ש 5סבןכנראהקד/םח/ףק/מ 1כ-סס

/מציעיםהצפ/ניהמדףאתהח/צהשבירהמערכתעלמ"מ\ש.ס 3שלא/פקיתהחלקהמעריכים

אילת.שברשלהראשיהסעיףשזה/

אנטרופוגניזיהוםלאפיוןמוטסתהיפר-ספקטרליתמרחוקחישהבטכנולוגייתשימוש

אפריקהבדרום Witwatersrandאגןשלהזהבמכרותבאוזרקרקעותשל

 . Iג.רביב/ , 1ט.פ"נגרש , 1 '.צ/ר , 2א.מ.ירסבי II , 1נ.מרגלית

ישראל. , 425ס 4נתניה , 8661ת.ד.בע"מ,מערכותהנדסתבר-קל . 1
אפריקה.דרוםיטס, II 2ס 5סת.ד.יוהנסבורג, , Witwatersrandאוניברסיטתהסביבה,למדעיהיחידה . 2

 Witwatersrandאגןשלהזהבמכר/תבאז/רנערךירי IIא-ספקארליהיפרמרח/קחישהפר/יקט
מזהמים/ח/מריםמינרליםהמכילהשפ/כתהרריי/צרמהסלעהזהבהפקתאפריקה.בדר/ם

הפעלתהתה/ם./מיהקרקעתתהקרקע,שלקשהלזיה/םוגורמיםניק/ז/אגניהנחליםאלהנשטפים

אל/.זיה/מיםלמיפ/ייעילהנמצאה-ספקטראליתהיפרמרח/קחישהשלשיט/ת
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כגיאןלןגיםשלנןהמשןב-האר\יפיתןח

ע.מזור

למדעוייצמןמכוןהאנרגיה.וחקרביבה Oהמדעי

בפיחוחמקוםמפחחיאיוגיאויוגיוח.חופעוחושפעמורפויוגייםמבניםנופים:במגווןמבורכחישראי

בסבייישוביםעיגוןהפקה,אחרישיהבחירהשיקוייטבע,מחחשביוחציבהכרייהידוגמה:הארץ.

וחיירוח.חינוךהדרכה,שייפרוייקטיםמשובנושאיוח,שמורוחהגדרחבחם,

נןזליםהובלתלתהליכיהשלכותהפארן:בשברןדןלןמיטיזציהברזלשלמינרליזציה
סדימנטריבאגןנמוכותבטמפטורות

 Iצ.גרפונקי , 2א.אייון , 2ש.אייני , 1ש.גרוס , 1א.מטיוס

 91904ירושיים,גבעח-רם,בירושלים,העבריחיטה Oהאוניברהארץ,כדורלמדעיהמכון . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

ודויומיטיזציהברזייחמינרייזציהכימראיםחמצושיאיזוטופיוהרכב Ehו- pHחשוביפטרוגרפיה,

הפארןשבריאורךשעיוהחמיסוחסדימנטרי.באגןנמוכוחבטמפרטורוחהחרחשהאפיגנטיח

יעמוקמרדודהפךמקורןהחמיסוחנדידחבמהיךבמחכוח.עשיריםמחוזריםחהוםבמימקורם

יוחר.

השלכותפעיל:בקעבשוליארידיהיפרבאקליםחולאבניבסביבתנוףהתפתחות
בולדריםמתיארוך

א.עגנון ,א.בוארטו ,נ.פטוו ,.רנקפ ,.נ.,אנזפורח ,.שקד ,.מו 1 5 ~יי 3יי 1יי 2 1י 1אןמט

 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהארץ.כדורלמדעיהמכון . 1
 95501ירושלים, , 30ישראלמלכילישראל.הגיאולוגיהמכון . 2
 94550ניה,ונרקליפליברמור,ליברמור,לאורנסלאומית,מעבדה . 3
 85ז 21ארוזונה,ון, Oטואריזונה,שליטה Oאוניברהגאולוגיה,למדעיהמחלקה . 4
ז 6100רחובות,למדע,ויצמןמכוןהאנרגיה,וחקרביבה Oהמדעי . 5

יצירחאירועישישהעימצביעחמנעבאזורמוגניים Oקואיזוטופיםבעזרחסיעיםמפויוחחיארוך

מפויוחייצירחביוחרהסבירהמנגנוןשנים.איפיםוארבעחאיףו 5איף, 3וכ-יפניבוידרים

יחיארוכיהמיח.יםבקעיאורךאדמהמרעידוחכחוצאהקרקעחאוצחהואחמנעבאזורסיעים

מזמןארוךבוידריםנפייחשיהחזרחיוחזמןא)חחומים:בשיושהמשמעויוחישהבוידרים

דקים Oהשיההחפחחוחזמושיהחשיבוחעימצביעזההבדיאדמה.רעידוחשיהחזרחיוח

במיוחד,חזקוחאדמהברעידוחרקנופייםשבוידריםכךעישמצביעאוהבוידריםאחהגוביים

חוצאוחו-ג)באזורהנוףהחפחחוחובקצבבאופישויטגורםמהווההבוידריםנפייחקצבב)

ויכיוונייצרכיםומכוונוחהמחושביםהגיייםבכיויבעיוחמספרעימצביעוחהקוסמוגניוחהאנייזוח

עחידיים.מחקר
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גיאופיסימסקרחדשותתצפיות-כרמלהעתקשלפעילותו
 2י.ברטובא.י.פריזלנדר . 1י.גיאבן . 1ב.מדבדייב

 71100לוד. . 182ת.ד.לישראל.י Oהגיאופיהמכון . 1
 95501ירושלים. . 30ישראלמלכילישראל.הגיאולוגיהמכון . 2

הרדוד.הקרקעחחעלחצפיוחמציגחיפהבנמללאחרונהשבוצעגבוההבהפרדהסייסמיסקר

באחר.שנערכומטר 12סעדשללעומקגיאוטכנייםלקידוחיםקורלציהידיעללבחינההעומדוח

עלמצביעהפענוחהסיסמיוח.במהירויוחמהוחיחהשונוחסלע.יחידוח 2בלהבחיןניחןבסקר

שלקשיםסלעיםהמערביבצידוהמציגהכרמל,העחקשלממופיםלחלקיםהמשךהמהווההעחק.

מעלהמזרחי.בצדעליונהסקיהחבורחשלוחרסיחחולחילופישלרכיםוסלעיםיהודה.חבורח

הגילהערכחההעחק.ידיעלמופרעיםאינםאשרהשקעה.רצפינמצאיםאלו.יחידוחשחיביןלמגע

סיווגואחבספקומעמידהבפלייסטוקן.ההעחקעלפעילוחהעדרעלמצביעהאלהלשכבוח

 ",כפעילחשודכ"העחק

בולעניםהיווצרותבנושאהמלחיםמחופיממצאים

צ.מוצן

ירושליםהמזרחית,הקריהוהטכנולוגיה.המדעמשרד

הפעורוחחח-אופקיוחמנהרוח[מצאוחמרים.[חלוביןקידרוןנחלשביןבקטעהמלח.יםבחוף

נראוחבקצוחיהןשטוחה.יחןוקרקעאליפטיחציהמנהרהחחךכמטר.וגבהןחרסיח.בחשחיח

המנהרוח.גגשלהחמוטטויוח

ביןקשרכנראה,קיים,זהבאזורהנסוג.היםאלהזורמיםחהוםלמינקזיםמהווחאלהמנהרוח

החפחחושהבולעניםמוצעלחוף.בניצבהמחפחחבולעניםשלקווביןהמנהרוחמערכח

כאלה.מנהרוחגגשלכהחמוטטויוח

הגבולהםהשמים-21ההמאהשללגיאולוגים

ע.מזור

 76100רחובות.למדע.וייצמןמכוןהאנרגיה.וחקרביבה Oהלמדעימחלקה

אחגרים:שלארכהרשימהנוספהכיוםואילוומחקר,מיפויבמחצבים,עסקהמסורחיהגיאולוג

פעילוחח;בחיוהסביהכנסחבועדוחפעילוחגיאולוגי;בהדגשושמורוחאחריםקידוםלחמ"אוח;משוב

וכיו"ב.והוראה;הדרכהעממיים;פרסומיםבסביבחם;יישוביםעיגוןמקומיים;מו"פבמרכזי

r3ז 



הכלורידריכוזימפתא'שלב-התוףאקוויפרשלהידרוגיאולוגיתמפה

י.ליבשי\י

 91360 , 36118ת.ד.ירושלים,ולוגי,הידרההשרות

נושאחיחידהכאלהחוףלאקוויפרולוגיהידרההשירוחהחייחסהמיםמקורוחמצבעלדיווחלצורר

הדעחאחלחחצוררוקייםמספקח,במידההמציאוחאחמשקפחאיננהזוראיהשכבחיח.חדמים

ההידרוגיאולוגילמבנההמחייחסחמפההוכנהזהבשלבהאקוויפר.שלההידרוגיאולוגילמבנהגם

האקוויפרים.בחחהכלורידריכוזיופריסחהאקוויפרבסיסשל

העתקיםשלמרחביותותבניותא-סייסמימעוותאדמה,רעידותלתיאורמודלהצבת

 2י.-ציון Iב , 1ו.ליחובסקי

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 1
 , 90089-0740קליפורניה,אנגלס,לוסקליפורניה,דרוםיטת Oאוניברהארץ:כדורלמדעיהמחלקה . 2

ארה"ב

מטרחים-המלח.טרנספורםלאורןהסייסמיחהפעילוחשלכמוחיחהדמיהנעשחההנוכחיבמחקר

סייסמיח),(יעילוחוא-סייסמי 1סייסממעווחביןהיחסיםלהבנחפיסיקליבסיסלבנוחהיאהמחקר

מודלהמשיכה.וסביבחוהפרירהקרוםשלהריאולוגיוחכונוחולחהעחקיםשלסטרוקטורלילמבנה

הנזק.ריאולוגיחשלבשיטהשימושעלמבוססמאמציםחחחהחומרלהחנהגוח

ישראלבאזורקרקעתנודותהערכת

 Iד.שטיינברג , 1צ.-בארהם Iב , 2ר.הופשטטר , 1ט.מאירוב

 69978תל-אביב,תל-אביב,יטת Oאוניברפלנטרים,ומדעיםיקה Oלגאופיהמחלקה . 1
 71100לוד, , 182ת.ד.לישראל,י Oהגיאופיהמכון . 2

רעידוחשלרישוםוסביבוחיה.ישראלבאזורהניחוחשלכמוחיחאורהיאהמחקרשלהחכליח

לפחרוואפשרי.בלחיבאזוראופטימאלייםקרקעחנודוחיחסיפיחוחלכןבאר\י,נדירחזקוחאדמה

עליוחרוחדיריםקטניםאירועיםעללהסחמרהמאפשרח ) Yazd (1993בשיטחהשחמשנוזובעיה

וחדירוח.במרחקכחלוחהקרקעחנודוחיחסיאחליצרמנח

מגניטודותבטווחאירועים-331בהשתמשנובמחקרהמלח.יםבאזורקרקעתנודוחשלהמאפייניםאתבדקנו

5.2-1.8 . O רישומים 4,814ה"כO יO הרגרלאנליזה.ששימשומייםO במבוצעהיהo 1.0 , 2.0יחדירויותפר ( 
) 6.0, 8.0, 10.0, 12.0 Hz הגזירהגלישלהתיאורטיהניחותלכיולשימשוהתוצאות . 3.0 , 4.0 , 5.0י

 .המקוראפקטשלהמודלוכ'ול
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המגנטיהמארגידיעלהלשוןבתצורתאדמה.רעידתתוצריקלסטיים.דייקיםזיהוי
 ) AMSכ

ש.ו.,מרקו,או .ו a ,ר.ר ,. " 1ול A'f T 5 2גרוונב 1.2.3צלוו

 84105באר-שבע,בבגב,גורווןבןוסח Oאובוברבובה, Oוההגואולוגיהלמדעיהמחלקה . 1
 95501ירושלים, , 30ישראלמלכולישראל,הגיאולוגוהמכון . 2
 80600רמוןמצפה 194ח.דרמון,מדעמרכז . 3

 69978-אביב.חל-אביב,חליסח Oאוביברפלבסרים,ומדעיםיקה Oלגאופ'המחלקה . 4
5 . CNRS UMR61 18, Campus de Geosciences-Rennes, Universite ו,de Rennes 

ieu 35042, France וBeau 

סדומנטשלהזרקהודועלאומלמעלהסדומנטשלפאסובומולווודועלנוצרוםקלסטווםדווקום

קלסטווםדווקוםשל ) AMS (המגנטוהמארגנבדקהמנגנונום,שנובוולהבדולכדומלמטה.

חרסוות,שלמהורהבהזרקההחמקמוהקלסטווםהדווקוםשרובמראוחהתוצאותעמועז.במשור

המלח.וםבבקעאדמהרעודוחבעתהנזלהעברואשר

במדףהסוריתהקשתשלמבנה"דלתה".מבנהשלוסקירהמסיניתפוסטטקטוניקה
ראשוניותתוצאותושראל:שלהיבשת

 2ו.בו-גואמ..ירשףצ..יבו-אברהםד..ילווו

 69978חל-אביב,חל-אביב,יסח Oאוביברפלבסרים,ומדעיםיקה Oלגאופ'המחלקה . 1
 71100לוד, , 182ח.ד.לישראל,הגיאופ'ס'המכון . 2

"דלתה"מבנהאתבחוכווכוללנפטחופושלצורכובעברנחקרנתנוהחופומולהמחקר,אוזור

חתכוםסמרעלאונטרפרטצוהמצוגהמחקרהסורות.הקשתמבנולמערכתשווןשהואאשר

ן sramco-91ומסדרתסדרהמאותהחתכוםעלוכומחדשעובודשעברו Horizonמסדרת

מוצגות.זהמחקרשלראשונווחתוצאותמחודש.עובודעברושלא

חן.ואבנייהלומיםמרבציאיתורמטרתואשרומינרלוגי.גיאולוגימחקרתוצאות
הקישוןנחלשלהניקוזאגןבשטחי

ו.קלמנובו~' ,.ולווו

 42106בחביה , 720ח.ד. , 90הרצלירח'בע"מנא.ס.מ.)ימיםשפע

זבולוו.שבעמקהקושוונחלשלהנוקוזבאגווזהב,חואבנווהלומום,מרבצוחופושו

3~ 



היםשלהמזרחיבאגןבהולוקןאקליםשינויילשחזורככלייםבנתוניפורמי(יפרה
התיכון

 • 3מ.פטרו , 1ד.יוו Oא.ב,אילוןב.ב,שילמןמ.ב,בר-מטיוסא.ב,אלמוגי-לבין , 1.0כחב-אבנעים

 31905חיפההכרמלהרחיפה,יטת Oאוניבררקנאטי,ע"שללימודי-יםהמכון . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2
3 . a Terrasse, 91198 Gif sur Yvette, France ןLSCE-CNRS-CEA, Avenue de 

החנודוחעלחמך Oבהשוחזרוהמזרחי,החיכוןהיםבאגןההולוקניחוהפליאוקינוגרפיההאקליםשינויי

 95-01גלעיןימיים.גלעיניםבשנישנמצאוהבנחונייםהפורמיניפריםמיניוהרכבמגווןבנפיצוח,

אחמייצגמים)עומקמ' 884 ( 95-09וגלעיןהצפוניהלבנטאגןאחמייצגמים),עומקמ' 980 (

הנילוס.השפעחחחחשנמצאהדרומיהלבנטאגן

/87Srורדיוקרבון 86Sr מלנופבקונכיותO ומהכינרתהירדןמנהרידים
במ.שטיין , 4נ.חזן , 3א.בוארטו , 1ב.ל.לב

 69978תל-אביב,תל-אביב,יטת Oאוניברפלנטרים,ומדעיםיקה Oלגאופיהמחלקה . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2
רחובותלמדע.ויצמןמכון . 3

 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר'ו,כדורלמדעיהמכון . 4

גופי .-C14בלחיארוךושימושםוגיאוכימייםפליאוהידרולוגיםמנים Oכנבדקוידים Oמלנופקונכיוח

אורניוםושלטרונציום Oשלאיזוטופיםים Oיחהמאגר,זמןיד, Oהמלנופוג Oבמאופייניםהשוניםהמים

בזלחיםאקוויפריםהמנקזיםנחליםשלחרומהלזהוחניחןלמשל,כךלקלציום.טרונציום Oויחס

שלהצפהעלמעידמהבטיחהידים Oמלנופאיפיוןוהזאכי.יעקבבנוחגשרכגוןלאחריםמהגולן

 . AD 1200שלהאדמהרעידחלאחרהכנרח

נגב"אמפרט"רותםבחברתוהגיאולוגיםהגיאולוגיה

ע.איל ,.ילוי

בע"מנבגאמפרטרותם

העשרחו,אחרימשמש,כשרובובשנה,גולמיפט Oפוטוןמליון 7-6כורהנגב"אמפרט"רוחם

מחוצרחה. %95כהמייצאחהחברה,במפעליהמשךמוצרילייצור

עקיפים.עובדיםואלפיישיריםעובדים 1000מ-למעלהיקה Oמעהחברה

בפעילויוחוכןהכרייהבבקרחלמפעלים,החאמחןהרזרבוח,ובחינחבאיחורקים Oעוהגיאולוגים

O האיכוחאחרים,ושימורשיקוםכמו,ביבחיוחO שונוח.ורשויוחהציבורעםובמגעבמפעליםביבה
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ובסדימנטיםבמיםמומסבפחמןבקרקע.הפחמןחחמוצחבדופחמןשלאיזוטופים
החוףבמישוררוויהבלחיבאזור
 3א.בוארטו , 3מ.שטולר , 3ד.וקור , 2ו.וחואלו , 1ו.קרונפלד , 1ו.כרמו

חל-באיב , 69978חל-אביב,יטח Oאוניברפלנטרים,ומדעיםיקה Oלגאופיהמחלקה . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2
 76100רחובוח,למדע,וייצמןמכוןכימיקלים,מחקרחמיכח . 3

הגשםלאקווופרלהגיעמנחעלשלו.הניקזואגןעלהיורדיםגשםמיהםאקווופרמישלמקורם

בגללרבוחפעמיםבעברנכשל-14פחמןבעזרחמיםחוארוךרווו.הבלחוהאזורדרךלעבורחייב

המעבראחרולאקוויפרמגועוםהםכאשרבמום-14פחמןשלההחחלחוהרוכוזאחלהעריךהקושו

כחוצאהדומנטום). Oהועםבקרקעהפחמןחחמוצחדועםמגיבוםהם(בורוווהבלחוהאזורדרך

גולשלמכוחיוח Oהאובאמינוחפקנוח Oובלבול"קייםכוולוניהרצגודועללאחרונהנקבעמכך

 ".-14פחמןבעזרחשנקבעמום

אחלהבוןכדורוווהבלחיבאזורפחמןשלאוזוטופוםחקרודועלהקושועללהחגברום Oמנאנו

רווי.הבלחוהאזורדרךהאקוויפרשלפרה Oמהאטמובמעבר-14בפחמןהשינווחהלוכו

שלהפאזוחבכלטריטיוםוכןפחמןשלאוזוטופוםהפחמן,חחמוצחדושלחלקווחחוצאוחנצוגאנו

עצמוובקרקעהקרקעשלבגזוםבמים,המומסאורגנוהאוהפחמןכוללבניצנום,רוווהבלחיהאזור

בעומקהמוםפנועדבקודוחשונוחבשכבוחקרקעדוגמאוחפנו Oאנוצנום.באחרהחוףבאקווופר

הבלחיבאזורדיגוםצונורוחשחלנומהקרקעגזוםוף Oלאו . 2003אוקטוברבחודששנעשהמ' 20

 '.מ 10.0ו , 6.0 , 4.0 , 1.2 , 0.9 , 0.6 , 0.3שלבעומקוםהקודוח,לודרווו

שלהשוטהלפוואקוםזוקוקשלבחהלוךדומנט Oמההוצאנובמוםהמומסוהפחמןהמוםאח

שאובוחזכוכיחלגולוחהחפשטוחודועלפנו Oאבקרקעהגזוםאחושופרנו.בדקנואוחהון, Oדווד

החוצאוחמקובלוח.בשיטוחמהקרקעהוצאנואורגנוואואורגנוממקורהפחמןאחמראש.

הבאוח:קנוח oהמעלמצביעוחשבידונוההחחלחווח

השקעחבגללכנראההמיםפנועדמ' 20עד 2בוןוורדבמוםהמומסאורגנוהאוהפחמןריכוז

שלוגנל O . )-10 (בהםfו 3C 1והבמוםהמומסאורגנוהאוהפחמןביןמחאםאוןמהמום.קלציט

דורוכוזמ/שנה. 0.4ברוויהבלחיבאזורמוםשלהזרומהקצבאחלהערוךמאפשרטריטוום

 )~ f) 8%oו 3C 1ההשטח.פניבכווןמ' 6בעומק 2.3%מיורדהקרקעשלבגזיםהפחמןחחמוצח

עםבברורוורדבקרקעאורגנוהאו-14הפחמןמחוקום.מוםשלמחווךשקיעהעלמצביעבקרקע

עמוקים.משורשוםחרומהגםושאךהעומקעםגרדואנטושבקרקעהאורגני-14לפחמןהעומק.

בחוארוךההחחלחיהערךעלהדרושהמידעאחלהפוקנוכלבעזרחובמדידה.כעחנמצא-14פחמן

מום.של
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ואנליטיתנומריתגישהבסלע:דחיסהרצועות , , , 
ה.שר ,ע.אהרונוב ,.רכצמו

 76100רחובוח,למדע,ויצמןמכוןהאנרגיה,וחקרביבה Oהמדעי

ה Oודחימחדש,ידורם Oוגרגריםח Oגריבאמצעוחמכאניחה Oדחילעבורעשוינקבובילע oהלחיצה,בחנאי

לע Oהנפחשלהפיכהבלחילהקטנהגורמחה Oהדחיוימים, oמבחנאים . Vלחח oהמבאמצעוחכימיח

היווצרוחהיטב.מובןאינוהלוקליזציהשלהחהליךפונטאני. Oבאופןהנוצרוחארוכוחרצועוחבצורחומופיעה

 Katsman et [-ב Spring Network Modeובעזרחלאחרונהנחקרוה Oהדחירצועוחשלוהחפחחוח
שלאלהשמזכיריםה, Oהדחירצועוחשלבקצווחמאמציםריכוזימראוחהסימולציהחוצאוח ]. aי'ו 2005

שסביבלאלההדחיסהרצועוחביב O-מעווח Vמאמשדוחשלהשוואהזאח,לעומחראשון.מסוגהסדקים

 .]-1981ב Poוו ardו- Fו etcherע"יהמנוסח Anticrackמ-שוני(וגםעקרונישונימראהדקים Oה

 transformationבעזרח-הבודדחהדחיסרצועחסביבמאמציםשדהשלאנליטיפחרוןנמצאבמחקר
em וprob יו 975 [ע"יהמנוסחחbY וEsh [. ,הפחרוןשלמאודטובההחכנסוחמדגימיםאנוכחוצאה

הפוחח.האנליטילפתרוןהנומרי

מרחוקחישהבאמצעותישראלבדרוםהפרהקמבריוםסוףשלהכימיתהבלייהמיפוי

 2ע.סנדלר 3א.בו-דור , 2מ.בייט "ד.אביגד ". 2א.כרובי

 91904ירושלים,גבעח-רם,בירושלים,העבריחיטה Oהאוניבר , Vהארכדורלמדעיהמכון . 1
 95501ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 2
 69978חל-אביב,חל-אביב,יטח Oאוניברהאדם,וסביבחלגיאוגרפיההחוג . 3

כעשירידוענהפנהפלייו)הקמברייםוהסדימנטיםהתשתיתסלעישלבמגעהכימיתהבלייהאזור

עמוקה Aס-ו Hבבליעתמאופייוהבלייהאזורשלההתזרהספקטרוםכימצאנוחרסית.במינרלי

ומולטי-היפר-מרתוקחישהבאמצעותהבלייהאזוראתמיפינובהמשךחרסית.למינרליהאופיינית

סמוכים.ובאזוריםשחורתבנחלתמנע,בהרספקטרלית

ראשוניותתוצאותבנגב:ראשונילסהיווצרות

 '.יאנזל , 2ר.אמית ,', 2א.כרובי

 91904ירושלים,גבעח-רם,בירושלים,העבריחיטה Oהאוניבר , Vהארכדורלמדעיהמכון . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

והתנאיםהאקליםאאולי,מאבקשמקורוראשונילסהיוצריםהתהליכיםבהבנתעוסקזהמחקר

אשרהראשוניהלסתפוצתאתמראהמרחוקבחישהמיפויהלס.יצירתאתשאפשרוהסביבתיים

לתפרוסתקשורההלסצבירתכינראהשדהעבודתעםבשילובהמרכזי.הנגבפסגוחעלהצטבר

התיכוו.היםשלהדרום-מזרחילגבולביחסולמיקומולכמותו,הגשם,

~ 
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להערכתתרומההכרמל:העתקשלהפעילהענףשלרדודהגיאופיסיתהדמייה
הסייסמיהסיכון

 , 2ר.שער , 2א.שאנן , 2מ.פוליטי , iג.ילין , iש.שפירא , iמ.מיילר , iע.הרכביר.ן,אריאלימ.ן,כנרי

ריבקוב , 4מ.גולדמן , 4ו.שטיבלמן , 4ר.ולד , 3ג.יגודה , 3ר.נו?יצקי , 3ע.ר 1 , 3ד.בקון , 2 ; 4ג.ש~יינברג
ש.מרקו ,.שפינשטיין ,א.עגנון ,מ.

 69978תל-אביב,תל-אביב,יטת Oאוניברפלנטרים,ומדעיםיקה Oלגאופ'המחלקה . 1
 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר\י,כדורלמדעיהמכון . 2
 84105באר-שבע,בנבג,גוריוןבןיטת Oאוניברביבה, Oוההגיאולוגיהלמדעיהמחלקה . 3
 71100לו,ד , 182ת.ד.לישראל,הגיאופ'ס'המכון . 4

רדודיםתחכיםבאמצעוחצעירה.טקטוניחפעילוחעלמעידההכרמלהעחקשלהמורפולוגיה

וגיאו-תשמלגרבימטריהמגנטומטריה,מיקה, Oיי Oשכללושונוחגיאופיסיוחבשיטוחגבוההברזולוציה

משנה,העחקיומספרהעמקמגידו-משמרבאזורהראשיההעחקמקוםאחהמבנה,אחפיענתנו

חפורוח.בחעלוחההעחקחשיפחבאמצעוחשיחבצעפאליאוסייסמילמחקרמחאיםאחרונבחר

ורפאיםשורקבנחליםלירושליםהרכבתמסדרוןלאורןלנפילת-סלעיםהסכנה
 2פ.גוזטי , i , 3ע.אלמוג , 3ס.רומם , 2פ.רייכנבן , iע.כ\י

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 1
2 . y ןA, Ita וta, 126,06100 PERUG ןa Madonna A ןןvia de ו,RP ו-CNR 
 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר\י,כדורלמדעיהמכון . 3

קרבונטיםסלעיםחשופיםבהםורפאיםשורקהנחליםבערוציעוברחלירושליםמסילח-הרכבח

נחסמה ) M = 6.2נ 1927שלהאדמהברעידחואכןנפילח-סלעים,מעודדזהמצבחלולים.במדרונוח

בערוצי-הנחלים.במקומוחמופודולומיטיסלעשלבלוקיםבנוסף,נפילח-סלעים.בעקבוחהמסילה

ומצאנו Gן S STס NEבסביבחחלח-מימדימודלבעזרחלנפילח-סלעיםסכנההערכחבצענו

בסכנה.נמצאיםקטעי-מסילהששבעה
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באזורבולעניםהיווצרוחבעיהשלהידרוגיאולוגיהיבטשלמשולבגיאופיסימחקר
דרוםחברנחל

 3,קצ'ליקק'סמ.ןגנדלר , 3ק.קמרלינק , 2א.לגצ'נקו , Iמ.קי Oיזר

 71100לוד, , 182ח.ד.לישראל,הגיאופ'ס'המכוו . 1
צרפחגרנובל, ,]ו RD (ומחקרלפיחוחהמכון . 2
צרפחפר'ס,קורי,ומאריהפיארשלאוניברסיטה . 3

בשלום.""מדע NATסשלחוכניחבמסגרחבישראלהמלחיםחוףבאזורבוצעמשולבגיאופיסימחקר

השטחפניעלהבולעניםהחפלגוחלביןחהוםמיביןהקורלציהאחלחקורהיחההפרויקטמטרחזהבשלב

 Magnetic Resonance Sounding (MRS), Timeהבאוח:יוח Oגיאופ'ש'טוחבעזרח
ectromagnetic Sounding (TEM FAST ןE [, סיירפרקצ'הO ןו-מיחntinuous Vertica סC 

Sounding (CVES ןectrica ןE [. במאמרגדי.וא'ןדרוםחברנחלאזורים-:שנינבדקוהמחקרבמסגרח

שכבחשלגבולכדלקמן:הםהעיקר'וחהחוצאוחדרום.חברבנחלהחקבלואשרחוצאוחמצ'גיםאנחנוזה

בולעניםרפרקציה.שיטחידיעלאוחרהשטח]מפנימטר 25-3כ-סשל(בעומקהקרקעבחחהמלח

שמחחחמראהאחד]כלמרובעמטר 1ס OX1ססחחנוח MRS (12שיטחהגבול.שלביבחו Oבנמצא'ם

מרובע]מטר-50X50ו 25X25חחנוח TEM ) 95מיפו'במים.מלאיםטיים Oקרחלליםקיימיםלבולענים

אוהם-מטר.-0.5-0.75כשליזו-הומהידיעלמחואראשרבאחרמפוזריםהבולעניםשכלמראה

הכרמלבחוףהמחקרעלבהסחמרבישראלהחוףביצוחאפיזודח

מ.ןענבר , 5.6ה.ק.מינ'ס , 2א.רוזנפלד , 4ד.יון O , 1.3נ. Dגרינבאו , 2א.אלמוגי-לביןר.ן,פר Oכהן-

 31905חיפההכרמל,הרחיפה,אוניברסיטחביבה, Oולימודילגאוגרפיההחוג . 1
 955ס 1ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2
 31905חיפההכרמל,הרחיפה,יטח Oאוניברביבה, Oוטבעמשאבילניהולהחוג . 3
 319ס 5חיפההכרמל,הרח'פה,אוניברסיטחימיוח,לציויליזציוחוהחוגיםללימודירקנאטימכון . ,1
בירושלים,העבריחיטה Oהאוניברואקולוגיה,יסטמטיקה Oלאבולוציההמחלקההלאומי,הרכיכוחף Oאו . 5

 ,91901ירושלים,גבעח-רם,

 69978אביבחלאביב,חליטח Oאוניברלזואולוגיה,המחלקה . 6

הכורכררכס '''עהמופרדוחהחוף,במרזבוחביצחיוחביבוח Oבהולוקןהחקיימוהכרמלבחוף

החקיימוביצוחהמזרחיח.המרזבהמביצוחובאופייןבגילןשונוחהמערביחהמרזבהביצוחהחשוף.

המזרחיחהמרזבהשביצוחבעודשנה, 1000-1500במשךההולוקןבראשיחהמערביחבמרזבה

 .-20ההמאהבראשיחניקוזןעדוהחקיימוהמערביוחהביצוחשיבשולאחרשנה-1000כהופיעו
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מנים Oרבוי Oמניתוצאות-שיטפונותמיחידור

 4ו.אנזל , 3ו.וחואלו , 2ע.דהן , 1ר.טלבו

 841ס 5באר-שבע,בנגב,גוריוובואוניברסיטחוהסביבה,הגיאולוגיהלמדעיהמחלקה . 1
ע"שהמדברלחקרהמכוןברג,צוקרע"שהמיםמכוןהסביבה,שלומיקרוביולוגוהלהידרולוגיההמחלקה . 2

בוקרשדהקמפוסבנגב,גוריוןבןאוניברסיטחבלאושטיין,
 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 3

 919ס 4ירושלים,גבעח-רם,בירושלים,העבריחהאוניברסיטההאר,,,כדורלמדעיהמכון . 4

מושלהזרומהדרכואתולאפייןלהכורבמטרהערבה,נחלבערו~נערךסמנוםרבחלחולנוסוו

מושלרצופהדגומההמאפשרתחדושהשוטהאלובואלום.באקווופרוםרוווהלאבתווךשוטפונות

אתגםכמוהחידור,תהלוךמורכבותאתמראותהנוסווותוצאותבהצלחה,וושמהרווולאתווך

המום.מחלחלוםדרכוהתווךמורכבות

לכידהויעילותחמרמאזןשיקןלי-המלחיםבאגןנלכדנפטכמה

א.טננבאום

השרוןהוד , 19ההסחדרוחרח'ומחצבים,נפטקימרון

הנפטשמערכתכךעלמצבועהידרוקרבוניםוהצטברותנדידההוווצרות,תהלוכושלמפורטנותוח

משמעותיים.נפטאמגרושללקיומםהדרושיםהמרכובוםכלאתמכולההמלחוםשל

מיליארד 2סלמעלהואסנון)מגולהשמן"("פצלוהמקורמסלעיבאגןהנפטהיווצרותפוטנציאל

לכודות ) 2סה(מתוךחבוותלמיליארדמעלכונראהלכידהויעולותחמרמאזןמשוקולוחבוות.

כלכליים.במאגרוםבאגן

חוצינחליםשלעדויותפיעלזילנד,בניוהדרומיבאיהאלפים,בשוליהנוףהתפתחות
רכס

 2ח.גינת , 1ג.יאנגסון

'ילנדניודנידין,אוטגו,אוניברסיטחלגיאולוגיה,המחלקה . 1
 8882סקטורה,קיבו"סביבה,ללימודיהערבהמכון . 2

שכיוונםמוארכוםרכסיםמספרקיימיםאוטגו,באוזרזילנדבניוהדרומיהאובמרכזהאלפום,בשולי

רכס,חוציכנחליםבעברשתופקדונטושוםעמקיםמספרמצוייםהמערבוברכסמזרח.לצפון

שלבושלשחוזרמאפשראלועמקוםפרופילשלמורפומטרוניתוחאלוביאלים.סדומנטוםללא

באוזר.הנוףהתפתחותושלבוהרכסהתרוממות
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ודולומיטגירבסלעיגבעוחראשישלהנמכהקצביעלאקלימיחהשפעה
 5ל.פיפלד , 1א.מטמון , 4ק.וויפל , 2ע.זילברמן , 1 .,אבזל , 3 '.גטון O , 1.2א.חביב

 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטההאר,,,כדורלמדעיהמכון . 1
 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 2

הבריתארצות , 98195וושינגטוןסיאטל,וושינגטון,אוניברסיטתוהתלל,כדוה"אלמדעיהמתלקה . 3
ס, 2139מסצוסטסקיימברידג:מסצוסטס,שלהטםולוגיהמכוןוכדוה"א,האטמוספירהלמדעיהמחלקה . 4

הבריתארצות

אוסטרליהקנברה,אוסטרליה,שלהלאומיחהאוניברסיטהגרעינית,לפיזיקההמחלקה . 5

המפבהלאורךקמורותגבעותבראשיודולומיטגירבמחשופי 36Cןמוגבי Oהקוהאיוזטופריכוזי

הממוצעת.השבתיתהמשקעיםלכמותהארזויהקצביביןקורלציהעלמעידיםיהודההרישלהמזרחי

המשקעיםבכמותהעלייהעםודולומיטגירשלה oהמבקצביגידולמשקפתזותלות

הבוף.התפתחותאופןעלביכרתבצורהלהשפיעועשויה

סדוסהרעמורה,חצורחשל 6ו 8ו-ס U-Thכרונולוגייח

 2מ.שטיין , 2א.גבריאלי , 1 .,קולודבי , 3ב.וולדמן , 1.2ע.טורפשטיין

 919ס 4ירושלים,בגעת-רם,בירושלים,העבריתהאוניברסיטההאר,,,כדורלמדעיהמכון . 1
 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 2

שוויי"ז'נבה,אוניברסיטתופליאונטולוגיה,לגיאולוגיההמחלקה . 3

בהרכבוהשיבויים U-Thתיארוכייס Oבעלשבקבעהכפיעמורהתצורתשלכרובולוגיהמציגיםאבו

במהלךהורבדהחתךיס Oבוגלובל.יאזורילרקורדוהשוואתםארגוביטבלמיבותחמצןשלהאיזוטופי

תקופהוף Oבהורבדוגגוזמביבו)טרםשביםאלפי 500-600 ( 13-15מריביתאיזוטופיתתקופה

זמביבו).טרםשביםאלפי 140 ( 6מריביתאיוזטופית

חמוח NaCןבחמיסוחמיקרוניחחמגנטיטשלסינחזה

 2ד.קי oמוגיליב , 2 '.גיחזקאל , 1ב.טייטל-גולדמן

ישראלרעננה, , 1ס 8רבוצקירח'הפחוחההאוניברסיטה . 1
ישראל.שבע,בארבנגב,גוריוןבןאוניברסיטתשימושי,למחקרהמכונים . 2

בעודהמגבטיטמאפייביעלמכרעתהשפעה pHל-חמות.ות oתמ'במגווןגובשתת-מיקרובימגבטיט

תאבעליאאודרלייםבגישיםהתגבשוגבוה pHב-בלבד.משביחהשפעהולטמפרטורהשלמליחות

האתריםבאכלוסהעשרהבצפתהבאור Oמופקטרה Oבביתוחיותר.גדוליםגבישוביםוגודליחידה

היחידה.תאבגודלוהןהבגישוביםבגודלהןלירידהשגרמה +Fe3ידיעלבגבישהאוקטהדרליים

~ 
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חזקוחקרקעחנודוחלהערכחישראלבעריאחרחגובחחקירח
י.זסלבסקי

 711ססלוד, , 182ת.ד.לישראל,הגיאופיסיהמכון

חבאיםכיבבירורמגלוחהאחרוביםהעשוריםשביבמשרהרסביוחאדמהמרעידוחח Iהדוגמארוב

במיוחדחשובההחופעהחקירחבזק.רמחאחהקובעיםהגורמיםמןהםמסויםאחרשלגיאולוגיים

סלעלביןביבןגבוהמהירויוחפערבעלירכיםמשקעיםעלהוארובןמיקוםאשרישראללערי

הבסיס.

סיסמייםלאוזריםהחוףמישורוחלוקחאדמהברעידחאחרחופעח

 , 1ו.גילר , 1ג.אטייב , 1ד.גילר , 1מ.קלמבוביץ' ,:.טאקסיבבקו , 1קגור~טיין , 2.1א. 1שפירא , 1י. 1זסלבסקי

א.שוורצבורג ,.ידן ,.דגילר ,.יליבשיץ ,.בפרלמן

 711ססלו,ד , 182ת.ד.לישראל,הגיאופיסיהמכון . 1
אנגליהטאטצ'ם,הבינלאומי,הסיסמולוגיהמרכז . 2

בקרבהובהחחשבוחזומסיבההחוף.מישורבערימרוכזחישראלמדיבחאוכלוסייחכמחציח

סיכוןכבושאמוגדרהאזורקשהסלעמעלרכוחבשכבוחהמאופייבחוגיאולוגיהפעיליםלהעחקים

קרקעחבודוחבעוצמחמשמעוחייםלהבדליםגורםבחוכוספציפייםאחריםבחבאישוביגבוה.סיסמי

שלכלליבשטחבקודוח 13ב-ססמדידוחבוצעואחרחופעחשלכמוחיחלהערכהאדמה.ברעידוח

קמ"ר. 23כ-סס

יחרחלילוחבעליסלעיים Vערוומקטעימפלבשפחארזויה
 5ק.פיפלד , 1א.,מטמון 4 '.גסטון , 2ע.זילברמן , 3ק.וויפל , 1י.אבזל , 1.2א.חביב

 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסיטה , Vהארכדורלמדעיהמכון . 1
 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 2

ס, 2139מסצוסטסמברידג,' IIקמסצוסטס,שלהטכנולוגיהמכוןוכדוה"א,האטמוספירהלמדעיהמחלקה . 3
הברית.ארצות

הברית.ארצות , 98195וושינגטוןסיאטל,וושינגטון,אוניברסיטתוהחלל,כדוה"אלמדעיהמחלקה . 4
אוסטרליה.קנברה,אוסטרליה,שלהלאומיתהאוניברסיטהגרעינית,לפיזיקההמחלקה . 5

חופשיחבפילהכלפיהזרימהבמהירוחעליהעקבמפלבשפחהארוזיהבקצבהצפויהההגברה

לקצבהגזירהמאמץביןאי-הליבאריוחובמידחהזרימהשלפרודבמספרכחלוחלחישובביחבח

מודלבעזרחבבחבהמפליםבראשקמוריםערוץמקטעייצירחעלזוהגברההשפעחהארוזיה.

 . 36CIהקוסמוגביהאיזוטופבעזרחבשדהבבדקהשכאלהמקטעיםשלהיחכבוחםבומרי.
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מציאותלעומתתחזית-בסלעמבניםלביסוסגיאופיסייםוסקריםניסיווקידוחי
ב.זלצמן ,.עזלצמן

סלעוהנדסחהנדסיחגיאולוגיה

ניסיון·קידוחיביצועמשלבבסלעהנדסיתכנון

.שלדעתולשיקולנתוןומיקומםהקדוחיםמספרכאשר-ניסיוןקידוחיביצועמחייבהישראליהתקן

דעתושיקולפיעלתוצאותיהםובפיענוחהקדוחיםבתכנוןמשולבהנדסיגיאולוגהביסוס.מהנדס

משלימיםרפרקציה)רפלקציה,מיקרוגרבימטריה,(רדאר,גיאופיסייםסקריםהביסוס.מהנדסשל

הצורר.לפיגיאוהנדסייםסקרים

הפיסיהמצבאתמשקפיםאינם-גיאופיסייםוסקריםהקדוחיםתוצאות-מידירביםבמקריםאולם,

המיסלעשלהמרחביתהתנוחהגםכמוהסלע,מרכיבישלהאחידותחוסרהנבדק.השטחשל

גלישהומישוריקארסטסדקים,התפתחות-ובנוסף-הסלעגופישלהמשתנהוהגיאומטריה

אותם.ולכמתלמקמםלגלותםמסוגליםאינםשהקדוחיםלמצביםהעיקריהגורםהםמאובנים

הדיוןשיוכיחכפיואמינות,ודאותחוסרשלמקדםגיאופיסייםולסקריםלקדוחיםליחסחייביםככלל

הבאים:בפרוייקטים

סייממיקה,מיקרוגרבימטריה,רדאר,קדוחים,גדי,עיןבקטע 9סא.כביש

קדוחים,בירושלים,"גולדה"ב.גשר

קדוחים,אדומים,מעלהאזורג.

קדוחים,במודיעין.ד.מנהרה

רדאר.קדוחים,בירושלים,חוצבים"ב"הרה.ביסוס

מסקנות

בפתרונה.לסיעבמקום-הבעיהאתיוצריםהניסיוןקידוחיבהםרביםמקריםקיימיםא.

(חללים-הסלעשלמשתנותגיאומטריותעםבאזוריםבעיקרהקדוחים,עללהסתמראסורב.

האדם).ידימעשהלשינוייםסמיכותבצור,סילסוליםומערות,

יותר-האתרתנאיעםלהכרותלסייעעשויים-מהאתרמסויםבמרחקקדוחיםביצועג.לפעמים

עצמו.באתרניסיוןמקידוחי

ונעזרותסלע,מחשופיהבוחנותגיאולוגיותדעתחווחלאשרכדילהקדחחייביםהניסיוןקידוחיד.

הסקרשחשיבותלאמרניתןבאתר.הסלעסוגיאתל"גלוח"כדיולא-אוירחצלומיבפיענוח

הקדוחים.מחשיבותפחותהאינההמקדים

כילזכורישבמבדקות.לבחינהמייצגיםמדגמיםקבלתלאפשר-הקדוחיםשלשניתפקידה.

-מדגמיםעלהניסוייםלתוצאות-הסלעמאסתויציבותחוזקאתהמעריכותהמודרניותבאנליזות
קטנה.יחסית-חשיבות

הנסיון.קדוחימספראתלהפחיתניתן-הנדסיגיאולוגיסקרבאמצעותו.

 f)ן;
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חידחשללפיחרוןמפחחטרוקטורוח Oודיאטרמוח:מפיצוציםכחוצאהברקציה
חחרוריםחצורחשלמטאמורפיזם

 2א.וקול O , 1י.ופניק

 84105באר-שבע,בנגב,גוריוובויטת Oאוניברביבה, Oוההגיאולוגיהלמדעיהמחלקה . 1
630090.2 , 3 ogy and Petrography, Koptyuga prospect ןnstitute of Minera ו

Novosibirsk, Russia 

חחרורים.בבקעחנמצאוקוטר,מ'-10לעדברקציה,שלצינורדמויגופיםרבוח,רמוחדיאט

להיווצרוחקשורהדיאטרמוחשלהיוצרוחמ.י 100לפחוחשלמעומקהועלוברקציהשלפרגמנטים

בטמפרטורוחובערוחםהחפוצצוחםרב,מעומקדליקיםגזיםלפריצחהמלח,יםבקעחשל

גבוהוח.

שבעבארחעלחאלהירדןעבראחשניקזנחלשלשריד-חימרקונגלומרט
והעליוןהחיכוןבמיוקן
 1.2 ..אבניע.י,זילברמן

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכוו . 1
רמוומצפהגוריוו,בויטח Oאוניברהמדבר,לחקרבלאושטייומכוורמוו,מדעמרכז . 2

וף Oבשבעבארבקעחאלהירדןמעברשזרמהניקוזבמערכחשהורבדקונגלומרטשלשרידים

קימוטעברהאפיקשלהחוואידימונה.קמרגביעלפזוריםהעליון,המיוק)וחחילחהחיכוןהמיוקן

חצבהחצורחשלהחחךרובר Oהוממנונוףפניעלזרםוהואמ' 100עלהעולהבשיעור

החחחון.במיוקןהנגבאחחה Oשכ'

~ 
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המלחיםשברצפוןולאורןבמעברמקומייםפיצו\יאירועיאפיון

צ.אברהםבו ,.יחוריובו ".שברזילי ,.הבלוךווסט

 b9978חל-אביב,חל-אביב,אוניברסיטחפלנטרים,ומדעיםלגאופיסיקההמחלקה . 1
 45832יבנה,שורק,גרעינימחקרמרכזהלאומי,הנחוניםמרכז . 2

צפוולאורךעוברו/אוחוצהשמסלולםאדםידמעשיפיצוציםלאפיווצורניזיהויבמערכתשימוש

מעלות 36סשלאזימוטליבכיסויהאפיוויציבותאתלבדוקניסיוונעשהזהבמחקרהמלח.יםשבר

המסלול.לאורךההומוגניותחוסרלהשפעתבהתייחסות

ישירהגזירהבדיקותבאמצעותסלע/בטוןבממשקהגזירהחזוקשלניסיוניתקביעה

י.חצור ,.אויינשטייו

 841ס 5באר-שבע,בנגב,גוריוובוטחאוניברסיוהסביבה,הגיאולוגיהלמדעיהמחלקה

גזירהבבדיקוחנבדקויצוקיםממשקיםושנירציפיםובלחימנוסריםסלע-בטווממשקיארבעה

עםיורדהחיכוךמקדםכינמצאהפחוחיםבממשקיםהסלע.למכאניקחהנגבבמעבדחישירה

עולההחיכוךמקדםהיצוקיםבממשקיםזאח,עםהנורמאלי.במאמ'ועליהועםהסלעבחוזקעליה

זוויחותרומחמהקוזיהרבהבמידהמושפעהגזירהחוזקיצוקיםבממשקיםכו,כמוהסלע.חוזקעם

 2.7פיעדגבוהלהיוחיכולההכלונסחסבולחיצוקיםבממשקיםכינמצאזניחה.השיוריחהחיכוך

 . 1378לח"יידיעלהחזויהמזו

ולשחוזרשעוניםקרסטייםבאקוויפריםתהוםמיזרימתלתיאורממוחשבמודל
גשם-חידוריחסילהערכתומשמעותומעיינותשלההידרוגרפים

ח.גבירצמו ,.מוייס

 919ס 4ירושלים,גבעח-רם,בירושלים,העבריחהאוניברסיטה , l\הארכדורהמכוולמדעי

באגונבחריםמעיינוחהמזיניםשעוניםבאקוויפריםהזרימהשדהלחיאורוכוילונבנונומרייםמודלים

יומייםגשמיםנחוניועלמעיינוחספיקחשלחודשייםנחוניםעלמבוססיםהמודליםירקוו-חנינים.

שלההידראוליוחהחכונוחעלמלמדהמכוילהמודלסמוכות.מטאורולוגיוחבחחנוחשנאספו

ושחונוחברוכוחבשניםידורגשם-חיחסיועלהרגיונלי,לאקוויפרהחוזרהמילויעלהשונוח,החצורוח

r2ז 



נחוניםעלבהחבססהמלחיםשברלאורךשבירהומכניזםמאמ~טנזור
סייסמולוגים

 2ל.דורבת , 2ל.ריוורה , 3ע.ק.אמרת , 2י.קלינגר , 1ר.הופשטטר

 71100לוד, , 182ח.ד.לישראל,י Oהגיאופיהמכון . 1
צרפחבורג, Oשטרטר, Oפלואיאוניכ"א,שללפיזיקהמכון . 2
ירדןעמן,טבעיים,משאביםרשוחירדן,שלמולוגיה Oיי Oמרכז . 3

וישראלירדןשלברשתותנקלטואשראדמהמרעידות(פאזות) 5וגלי Pגלישלקריאותנתוני

גלישלראשונותהגעותבעזרתתושבהשבירהמכניזםמדויק.אדמהרעידותאיכוןלקבלכדיתוברו

P . מקרים.בהרבהטובההיאגיאולוגיםלשבריםההתאמהפתרונות. 78מוצגיםסה"כ

הבאהאינטרגלציאללגביוהשלכןחשונוחמסקנוחשונוח,שיטוחאקלים:שיחזור

א. Vהורובי

 69978חל-אביב,ח"א,יטח Oאוניברלארכיאולוגיה,המכוןופלינולוגיה,לגיאולוגיההמעבדה

שלהפרמטריםכלאתהמשתזרתשיטהקיימתלאולמעשהמטעה,אקלים""שיתזורהמושג

שברובאתד,פרמטרשלשיתזורשיטהכלמאפשרתכללבדרךמסוימים.ובתקופהבאזורהאקלים

אותם ,) Proxy-data (מקורביםנתוניםעלמבוססותהשיטותוכלהיותלגשם.קשורהמקרים

מספרשלצירוףשונים.תוקריםע"יסותרותואףשונותבצורותמפוענתיםלהיותיכוליםנתונים

בסופותהמתאפייןהאינטרגלציאלי,האקליםלגבימוצגתוכזויותר,אמינהתמונהלתתעשוישיטות

באמצעיםלנקוטישבהתאם,ביותר.הקרובבעתידבאזורנוישרורהנראהשככלושיטפונות,רעמים

תת-קרקעית.אגירהבעיקרמים,אספקתלהבטתתהדרושים

חיפהבמפר~ ) Seismic Hazardנהסייסמיחהסכנה

א.היימן

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון

היוהאדמהרעידותולפיכךהשטתפניהסטתעלמצביעיםהעליוןמהפלייסטוקןמתקרייםנתונים

שרעידותכךעלמצביעיםהאתרונותהשניםמאלפיהנתוניםמאידך,לפחות. 6שלבמגניטודה

רעידותשלשהמגניטודהומכאןליקוויפקציהחופעותליצירתאוהשטחפנילהסטתגרמולאאדמה

הסיכויהאםלהכריעיכולאינוזהמידע . 5.5-5מעללאגםהנראהוככל 6עלעלתהלאאלו

האחרונותהשניםבאלפיאי-הפעילותהאםאונמוך,הכרמלהעתקלאורךחזקהאדמהלרעידת

ומעלה). M = 6 (חזקהאדמהברעידתבקרובלהסתייםהעלולהארוכהשקטתקופתעלמצביעה
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מחודשמבט-מנשהברמוחיהודהחבורחשלההידרוגיאולוגיה

 2א.בורג ,'.חגבירצמו "א.דפני

 91904ירושלים,גבעח-רם,בירושלים,העבריחיטה Oהאוניברהאר\י,כדורלמדעיהמכון . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

למחלוקחמוקדרבוחשניםהיווחהחנינים)(ירקוןהירח"ןלאגןמנשהרמוחאזורשלשיוכוסוגייח

האזור,כלאתולשייך ) 1961 (מנדלשלהישןהקונספטאחלחדשמציעיםאנוהחוקרים.בקרב

לאגןאל-פחם,אוםהרישלהצפונייםוהמורדוחהכרמלשלהדרומייםהמורדוחאגן-שוני-טירלי,כולל

יהודהחבורחבסלעיהידראולירצףהמציגיםגיאולוגייםחחכיםבעזרחמודגמחזוהיפוחזהירח"ן.

ורב-שנחיחעונחיחהחאמהמדודים,מפלסיםמפחידיעלונחמכחיגור,העחקידיעלרקהנקטע

שבגזרחהכלואבאזורהנמוכהוהמליחוחהמליחוח,בהחפחחוחיחרב-שנחהחאמההמפלסים,בשינויי

דליה.-העמקעין

קמ"ר, 5כ-סשלחוזרמילוישטחירקון-חניניםאגןשלהמיםלמאזןנוסףהמוצעחהמחכונתפיעל

מלמ"ש. 1כ-סדהיינובשנה,מ"מ 7כ-ססהואעליוהממוצעהגשםאשר

gridded bathymetry: A progress יו. ack Sea O ןMediterranean-B -וןBCM וThe 

report 
ג.הול

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון

כחלקהשחורוהיםהחיכוןהיםשלמטר]-180(כ O .'ןברזולוציה DTMהכנחמחבצעחבישראל

 .ן BCMמפרוייקט
עםיחד NGAמה- LANDSATב-שמקורוחוףקועםיאוחד ] SRTM ('0.05מנחונייבשחימידע

כיוםים Oמכאשררבי-אלומוחונרים Oומיפוייימיוחמפוח-1000מלמעלהשלבדיגיטציהשמקורםעומקים

החיכון.היםמשטח-40%כ

ogical Framework of the Levant ןGeo ספרשלמהיר·חיאור

ג.הול

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון

 Geoן ogicaן Framework of the Levantבכוחרח:באנגליחלאוריצאחדשספר
דוח.ומוסלספריותוכןאיש 2-סססלכחינםהופ\יהספר

האינטרנט.באמצעוחיודעואשרהגיאולוגיחהחברהלחבריהייחהראשוניחחלוקה

המלאי.גמרעדלמבקשיםישלחוהואעדייןנוחרמצומצםעותקיםמספר

ברשח.ולהורדהחקליטורעלצרובים PDFכקובציזמיןיהיההספרבהמשך

~ 
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ניחוחמינרולוגי:ומיפויגיאולוגילמחקרלוויניהיפרספקטרלימידעישימוחבחינח
ירדןדנא,משמורחהיפריוןהדמייח

 2א.-דור Iב . 1א.קרניאלי . 1א.דדון

ע"שהמדברלחקרהמכוןהסביבה.שלופיסיקהסולריחלאנרגיההמחלקהמרחוק.לחישההמעבדה . 1
בנגבבן-גוריוןטחאוניברסיבלאושטיין.יעקב

אביבחלטחאוניברסיהאדם.וסביבחגיאוגרפיהמחלקח . Gו Sו-מרחוקלחישההמעבדה . 2

במדעייישומיככליהאחרוניםבעשוריםמוכרחולווייניםמוטסים.קרקעיים.באמצעיםמרחוקחישה

המאפשרחנחמ"ה)-םפקטרליתהיפרמרחוקבחישהמצוימינרולוגילמחקרייחודייתרווהגיאולוגיה.

המוחזרת.הקרינהלאופיבהתאםהנמדדהגוףשלכימייםמאפייניםזיהוי

בשםלוויובגיעלהנישא-םפקטרליהיפרחיישולראשונה NASAהשיקה 2000בנובמבר

n סHyperi . בהדמייתשימושנעשהזהבמחקרn סHyperi אזורירדו.במערבדנא.שמורתשל

מהקמבריוםויבשתיימימשקעםלעיפרקמבריים.יםודםלעיהכוללמגווןגיאולוגיבחתךהמאופיין

כימיתבליהבתופעותהחתךמאופייןבנוםףרצנטיות.ודיונותםחףמניפותאזוריוכוהרבעון.עד

ומנרולוגי.גיאולוגילימפויככלי-םפקטרליהיפרלווינימידעבישימותמתמקדהמחקרנרחבות.

חהוםמילעברפסולחמאחריכבדוחמחכוחחליטחלצמצםאיר
 2.3א.צעדי . 1א.דודי

נגבגרעינילמחקרהקריה . 1
 8528סנגב.נעדוארואב"ג.החקלאיהמחקרמינהלגילח.מרכז . 2
 841ס 5באר-שבע. . 653ח.ד.בנבג.בן-גוריוןאוניברסיטח . 3

שהקרוםנמצא . 168527שמםפרוכפטנטנרשםביולוגיקרקעבקרוםחומ"ספםולתאתריכיםוי

מאתריהכבדותהמתכותחליטתמים.חלחולבהעדרדרכו.המיםחלחולאתמשמעותיתמקטין

כחוליתמאצהבעיקרצחיחיםבאזוריםהמורכבטבעיקרוםהינוהמוצע.הקרוםזניחה.הפםולת

בנייתלהאצתשיטהמציעיםהמחבריםהמשקעים.לכמויותבהתאםמשתניםהקרוםמרכיביחוטית.

הקרום.

~ 
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הבקעמצפוודוגמאות-גיאולוגיבמחקרככליפקטרלית O-היפרמרחוקחישה
ריאהאריתהדנקילי,

 1ד.אביגד , 2מ.בייט , 3א.בן-דור , 1,2ג.גרסמן

 919ס 4ירושלים,גבעח-רם,בירושלים,העבריחהאוניברסיטההאר\י,כדורלמדעיהמכון . 1
 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 2
 69978חל-אביב,חל-אביב,טחאוניברסילגיאוגרפיה,המחלקה . 3

לצורכי"היפריון"הראשוןהחללי-ספקטרליההיפרהחיישןשליכולותיואתבחבההבוכחיתהעבודה

באריתריאה.טבעמשאבישלוהערכהגיאולוגימיפוי

במזרחהאדוםהיםשלהמערבייםבשוליוהדבקיליהבקעשלהצפוביבקצהממוקםהעבודהאזור

מגילומגמתייםמטמורפייםסלעיםכוללבובי,הערביהמסיבבמרכזשהואזהאזוראריתריאה.

במהלךבבקעשהתפתחווולקבייםוקילוחיםסדימבטיםוכןההעתקים,במתלולביאופרוטרוזואיקון

העכשווי.הטקטוביהמשטראחהמכתובהובשתו,הבוקוע

בוחן:כמקרובבחרומטרוחשחו

 .אלידהגעשבהרהידרוחרמליוחהחלפותשעברוסלעום

מטמורפוחבדרגה(צפחוח Bizenחבורחסלעובוןהמפרודבואופרוטרוזאיקוןמגולטקטובימגע

וגבייספליטו(שיסט Ghedemחבורחלבוןסטרוקטורלית,העלוובום .) greenschistבמוכה,

סטרוקטורלות.הבמוכים ) Amphiboן iteגבוהה,מטמורפיחמדרגח

האלטרצוהאזורובהצלחהמופומוברלוגווחאבלוזוחועםבמעבדהספקטרלוותמדודוחעםבשולוב

המגעשלספטרלימופוואפשרלא ASTERהמולטוספקטרליהחיישןבאלוד.אמובווםגםוכבראה

הטקטובו.

המלחיםשללמידולמלחיםהשקעתשלנחיצות
 ,א.גברואלו , 2ו.גרטמן ,'.ולייחובסקו ,'.בלבסקו ,'.ודבורקון

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 1
חפיהואגמים,ימיםלחקרהמכון . 2

השוכבהחומוםעקבמשוכבהואבקו\יואילוהומוגביהאגםבחורףהיפרסלובו;אגםהואהמלחום

מתהפך.הוםמכךוכחוצאהמחקררחהעליובההשכבהבסחוובמלוחוחה.העלוהולמרוחהעלוובה

מלוחות(טמפרטורה,המלחוםמצבעלומשפיעהעלוובההשכבהבמליחותחלווההופוךשלהעיתוי

המלח.השקעחתהלוךאחבחשבוןלקחחושלכןוצפופוח).
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ירקוו-חניניםאקוויפרשליוח Oפטרופיחכונוחולימודליחופציאליחאנליזה
 2ח.גבירצמו , 2א.דפני , 2ג.שטיינברג , 1י.בן-גיא , 1ר.ולד , 1ל.פליישר , 1א.גולדברג , 1מ.גנדלר

 71100לוד, , 182ת.ד.לישראל,י Oהגיאופיהמכוו . 1
 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר\י,כדורלמדעיהמכוו . 2

המידע . 1954מאזחניניםירקוןאקוויפרלחורחדרומחועדיםומיםגזנפט,קידוחישלאחדוחמאוח

במספרזאח,עםחשמליים.ולוגיםגלעיניםמטחן,עלהמבוססחליחולוגיחאינפורמציהכוללהזמין

שלבחצורוחבעיקרבו\י,מחזוראיבודעקבמטריםמאוחשלליחולוגיחאורחסרקידוחיםשלרב

קידוחים.ביןגיאולוגיחקורלציהלחפשבבואנומשמעוחיחלבעיהגורםהחסרהמידעיהודה.חבורח

עללפצוחהיכוליםשוניםגיאופיסייםמלוגיםרבמידעזאח,לעומחהניבה,אלובקידוחיםהפעילוח

גירדולומיט,חכולחכגוןפטרופיסיוחחכונוחלימודולאפשרבשיחזורולסייעהישיר,המידעאבדן

השכבה.מיומליחוחנקבוביוחוחרסיח,

מלוגיםפטרופיסימידעהמשלבדיגיטלי,בפורמטחדשמוכלללוגשלמחכונחכאןמציגיםאנו

בקטעיהחסרהמידעלהשלמחבעיקרמשמשיםאלו Dלוגיוסטרטיגרפיים.ליחולוגיים Dסמניעם

מכלולעלמבוססליחולוגיוחוהגדרוחנקבוביוחנחוניבחילו\יהמחקבלהדיוקמחזור.ללאהקדיחה

ליחולוגייםמשחניםסמרעלמחושבחהנקבוביוחיחסיח.וצפיפוחניוטרוןאקוסטיים,לוגיםשל

לאנליזחמכןלאחרמשמשיםליחולוגיה-נקבוביוחחישוביחוצאוחוחרסיח).גירדולומיט,חול,בחכולח

קידוחים.ביןמרחביחולקורלציהוליחופציאליליחולוגימודלהגדרחבמליחוח),באקוויפרהשכבהנוזל

הנראיחההחנגדוחשהינה , Rwaשיטחבאמצעוח Dמלוגיכללבדרןמחושבחשכבהמימליחוח

הרוויהחרסיחנטולחשכבהשלבהנחה , Archie .משוואחבאמצעוחהמחקבלחהשכבהמישל

חכונוחשלכמוחיפענוחמאפשרהפקהומבחנילוגיםנחוניביןהסטטיסטייםהיחסיםמעררבמים.

הקידוח,מחורוהגיאופיסיהגיאולוגיהמידעעםבמשולבהמוצעח,הפטרופיסיחהגישההאקוויפר.

חצורוחהשחרעוחמיפויבהןשונוחבעיוחולפחרוןחהוםמישללאקספלורציהכמוחיסיועמספקים

הזרימהוחכונוחוהמרחבייםהאנכייםיחסיהםהערכחלחח-אקוויפרים,אקוויפרחלוקחהקרקע,בחח

הערכחאלהכלבסיסועלביניפןהגדרחמליחוח,הערכחבאקוויפר,הליחופציאליחהשונוחבהם,

המחוק.האוגר

זrן



ישראלשלבשטחונפטגזמרבציהיווצרוחשלאפשרימעטפחמנגנוו
 1גלנט

 2ס 6ססקנעם, I , 164ת.ד.

O קI הנחונרחI הגםI אולוגII ם-גI אוכI מII בשבטבעןבאופוכןמראהבעולםםI הלI מוכרחהמרב~ווצרוח

מבנןם Iמהוווחד Iמן IIענם. Iמנ Iהפחמשלח Iד Iפלואמה Iזרגםכןכמוהמבנה,שלמצאוח Iהוח Iלה

אשרפט Iרשלקה Iנאמ Iדגםמהווהחשובגורםוח. Iהעולמהעחודוחשל 80%ם Iמרוכזבהםפט Iהר

 ,) 2005(גלנט,קודםממחקרשנראהכפןם. Iמשוחזראום Iמחומצנם Iד Iפלואפקח oאעלעה Iמשפ

O פרדI הרשלבגI שלפטI מהמלחםo פלואפקחI דI משוחזרםI .הםI דשלמצאוחI אפI המעטפחר

למשל,ום. Iכגםמח IIקזומה Iזרם Iגדולם Iמעמקם Iד Iפלואפקח oמהמלחם Iשלפט Iלרמחחח

בגבולם IIארומטם Iמנ Iפחמשלרן-קורונן Iופבנזפלואורןוח Iהצטברושלמצאוח Iהברורבאופןח Iברא

(גלנט,המלחם Iשלהבזלטשכבחשלהצפון-מערבןבחלקווכןהמלח,ם Iפט Iרשלהמערבן

מעברם IIלקכולה Iם Iהשברמבנןרשחשלמצאוח Iה .)ז Iפרונפט,לגזנלאומן Iהבכנס , 2005

ח. Iמנטר Iד Oההשכבהחוךאלהמעטפחר Iאפ Iמדהנ"לם Iד Iהפלוא

אחח. Iולא-אורגנח Iאורגנ-הנפטשלווצרוח Iההוח Iאור Iחלגבןמוצאנקודוח 2מוח IIקעחהלעח

שלמוצאמבקודחלבצעף Iעדשראל Iשלבשטחונפטגזמרבצןווצרוח Iלהאל Iפוטנצהערכח

נם Iהשראל Iשלוח Iמנטר Iד Oהשכבוחח Iשמרבכךעקב ,)ל Iלע(המוזכרחח Iהלא-אורגנה Iאור Iהח

אל.י Iפוטנצמרב~שלה Iלגנרצנמוךאורגנןאל Iפוטבצכבעלןם Iבחשבאשרם, Iט Iדולומ

כגון:ם IIמ Iאוכ Iם-ג IIאולוג Iגם Iגורמכןאפוא,ם Iרואאנול Iלעהאמורפןעל

שלמצאוח Iהר Iאפ Iדשלה Iדגזצהמעטפחר Iאפ Iדשלמצאוח Iהפט Iהרמחחוח Iהפט Iהרמבנה

ם Iהשבררשח

שראל. Iבגז/נפטמרב~ווצרוח Iלהח Iוב Iחהשפעהבעלןנם Iה

בזאוליטשימושיםלגביוהשלכוחיה ) NaP(ןסינטטיחזאוליטשלההמסהקינטיקח
מזוהמיםנמיםלטיפול

1  2ל 2 1.2 , 1
ח.ק.,קוורוורה I,א .גקמה ,.גנאור

 841ס 5באר-שבע,בנגב,גוריוובןטת Iברס Iאונוהסביבה,הגיאולוגיהלמדעיהמתלקה . 1
קטלוניהברצלונה,סביבתית,לגיאולוגיההמחלקההאר\י,כדורלמדעיהמכון . 2

לטיפוללשמשושאמורפחםמאפרשהופקזאוליטשלה oההמקצבעלהחומציוחהשפעחנבדקה

מנחעלזאוליטלפרקיםיף Oולהוהמים,חומציוחאחלנטרליש ) 1 (קנוח: oממזוהמים.במים

למנועמנחעליבש,במצבהטיפולמאחרולק oהמהזאוליטאחלשמוריש ) 2 (חו. oהמעללפצוח

ביבה. oלהמחכוחשלשחרור

~ 
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נחוניםעיבודרקע:מרעשספקטראלייחסשיטח

ודו ..גאטייב ..טאקסוננקו ..מגורשטייו ..וזסלבסקו ..דגולר

 71100לו,ד . 182ת.ד.לושראל.ו Oהגואופוהמכון

אחרשלגואולוגייםחנאוםעקבנגרמוםקרובוחלעחוםאדמהברעודוחאדםחייואובדולרכושנזק

כךלשםנחון.באחרסיסמוסיכוןבהערכחאחרחופעחלשלבחשובלכןקרקע.חנודוחהמגביר

קרקעחנודוחורושומונוסוונווחשיטוחמגווןבעזרחהחופעהאחחקרנוהאחרוןעשורבמשך

רקע).רעשפוצוצום.אדמה.(רעודוחשונוםממקורוח

-21ההמאהלקראחוהסביבהכדה"אבמדעיולימודייםחינוכייםאחגרים
ח.גונח

קטורהקובו~הסביבה.ללימודוערבהמכון

בחחומוהעחו.דדורשלוהלמודההחונוךלקידוםמצוינחמסגרחמהוווםוהסביבהכדה"אמדעי

מדעוח.ואוריינוחסביבחוחאזרחוח

המסגרוחהרחבחבניהו.הגומליןוקשריכדה"אמערכוחהדגשחחוךלומודוםחוכניוחפוחוחהמשך

כדה"אמדעושלהלמודהוביסוסהעמקחהרחבח.ובטוחומחקדמוחטכנולוגיוחושולובהחונוכווח

והסבובה.

~ן



קמטיםלניחוחוהמעודכנת)(הרגילה Buskשלהקשתלשיטתאנליטיפתרוו
 1 2 2,1ל 2,1ול
א.עגבון ,ר,וובברגר ,ע,מוגא ,ב.קבגור

 91904ורושלום,גבעח-רם,בורושלום,העברוחוטה Oהאונוברהאר\י,כדורלמעדוהמכון . 1
 95501ורושלום, , 30ושראלמלכולושראל,הגאוולוגוהמכון . 2

מוצמדוחקשחוחשלדרה Oכמקומטוחגואולוגווחשכבוחלחארמאפשרח Buskשלהקשחשוטח

עוקבום,דופוםזוגכלעבורקומוטמרכזמוצאוםוח Oהקלאבשוטהשובום.ום Oורדוואורכוםבעלוח

בצורההשוטוחשחווושמוכהעדטו, Oטטו Oקורובודועלשלמוחדופוםקבוצוחעבורובמעודכבח

אלגורוחמוםעלום OOהמבוממחושבוםם IIאבלוטפחרובוחמצוגהזועבודהואולובלבד,גראפוח

ובום. Oרקור

במבנהגזירהגלישלמהירויותמבנהלחישוברקעמרעשפקטראלי Oיחסשיטח
עירונייםבאזוריםשכבתירבקרקעתת

ו"גולר ,.ודן ,.דגולרב"פרלמן ,.גב IIאט ,.מקלמבובו~' ,.טובבקו Oאק ,.וקו Oלב Oז ,.מגורשטיין
א,שוורצבורג ,.ולובשו~

 71100לוד, , 182ח,ד,לושראל,ו Oהגואופוהמכון

חוצאוחוס Oבעלהמחושבוםרדודבחחרגזורהגלומהורוווחעםבשולובפקטראלו Oוחסבחובו

 ;'מ 500-600שללעומקעדהקרקעחחמבבהשיחזורמאפשרוםמקידוחיםומידערפרקציה

אחר.חגובחהערכחפק oהמחיאורטימודלובב"ח

אלפאבוחמי Oיי Oכיולוי Oני

ר.הופשטטר ,.וקו Oפיב ,י.גיטרמן

 71100לוד, , 182ח.ד,לישראל,י Oהגיאופיהמכון

מודללשפרה"חהוי Oהבימטרחאלפא.ביחבזלחבמחצבחמי Oי Oכיולפיצוציוי Oביערכבו

בוצעוהמטען.לגודלביחס P,Sרגיובאליוחפאזוחשלחכובוחןוללמודבקרוםרגיובאלימהירויוח

O חח-קרקעכיולפיצוצידרחII ההאוחטון.-20ו 2 , 0.5שלםO יO הרשחוחהחחבוחברובברשםמו

רעידוחאיכוןלצוררהמהירויוחמודלאחמשפריםהמוצגיםהפיצוציםוירדן.ישראלשלמיוח Oי Oה

אדמה.

זrו



יהודה?הריהחרוממווכיצדמחי

ש.ופיינשטייוז.ב,גבירצמוע.ב,זילברמוע.ב.ו,פרגובר

 84105באר-שבע,בנגב,גוריוןבןיטח Oאוניברביבה, Oוההגיאולוגיהלמדעיהמחלקה . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

באוליגוקוהחרחשובהושהעיקריוחהחרוממוח,פאזוחחמשכוללחישראלבמרכזההרשדרחיצירח

עדהעליווובמיוקוהעליוובאוליגוקוממושכוחיציבוחחקופוחוכוהחיכוו,עדהחחחווובמיוקוהחחחוו

O ושדרחהאוליגוקו,במהלךקימוטע"ינוצרההרשדרחשלהמערבישהאגףמוצעהפליוקו.וף

אחד.כבלוקמאזהחרוממוושוליהההר

זיהויבמערכחשימושידיעלהמלחיםשברבצפוןמקומייםסייסמיםאירועיםאפיון
צורני

צ.אברהםבו , 2 '.חוריובוה.ו,בלוךט Oוו ,ו, 2ש.ברזילי

חל-אביב , 69978חל-אביב,יטח Oאוניברפלנטרים,ומדעיםיקה Oלגאופיהמחלקה . 1
 45832יבנה,שורק,גרעינימחקרמרכזהלאומי,הנחוניםמרכז . 2

מים Oיי Oאירועיםביובאפיווצורניזיהוימערכחשליעילוחהאחלבדוקיוו Oנינעשהזהבמחקר

המלח.יםשברבצפוואדמהרעידוחדוגמחטבעייםלאירועיםמחצבוח)(פיצוציאדםידימעשי

השלביםלהבנחהטקטוניחוחשיבוחוישראלמרכזחופימולטרציאריסדימנטריאגן
מאפריקהערבביקועשלהראשונים

ע.זילברמוז.גבירצמו

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון

 Vוא Oשבקעבזמוישראלמרכזחופימולשנוצר )'מ 2500 (עבהדימנטרי Oבאגומחמקדיםאנו
למעשההואהזהשהאגואפשרוחמעליםאנוהמלח.יםפורם Oטרננוצרשבוהזמוולפניפעילהיה

apart basin וו-Pu מחקופהבאוחהשנמשךשמאליחזזוהשברשלמקטעיםשניביושנוצרo ואV 
הלבנט.שולילאורךצפונה

rזl 



C14 ופאליאואקלימבפליאוהידרולוגיהישומימהמלח:ימ-שלהמימבמקורות
 2מ.שטיין , 2 .,יחיאלי , 1ב.לזר , 1.2ר.בלמקר

 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר'ו,כדורלמדעיהמכון . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

המכחיביםהגורמיםאחלבחוןמנחעלבוצעוים-המלחשלהמיםבמקורוח-C14וכימיוחאנליזוח

עםבמיםהפחמןלשחלוףכינראההליסאן.אגםשלהקרבונטיםבמשקעיםנג"מ)המאגרגיליאח

C02 נחקופוחגבוהיםבמפלסיםקטן.וג"מרבהשחלוףנמוכיםבמפלסיםרבה.השפעהאטמוספרי

ג"מ.ולהגדלחהשחלוףלהקטנחגורםההדרולוגיהמשטרגשומוח)

הנגבצפןן-מערבחלמיש,משדהעדןיןח-אורכיוחדיונוחהחקדמוחאופן

ר.בן-דוד

 99835שריגים 98ת.ד.גיאולוג.ייעו'ובדר

בשדהנחקרומדבר,בשוליניקוזומערכוחאיאולייםסדימנטיםביןגומליןיחסיעלממחקרכחלק

 , OSLמחיארוכיפליוח,חחכיממחשופימקידוחים,ועיחוין.אורכיוחדיונוחהחקדמוחאופןחלמיש
הבינדיונרייםהעמקיםעםמאוצבעחולישורשהדיונוחלרכסיעולה:מעבדהומבדיקוח GPRמחחכי

בלבד.צירןלאורךהדיונוחרכסיהחקדמוחעלמצביעהזוגיאומטריה . KaBP 42-1סוגילם

יגי-נחושח Oבשמחבטאכפיהאחרונוחהשניםבאלפיהגיאומגנטיהשדהעוצמחרקורד
ארכיאולוגיוהיבט
 , 4א.הולצר , 5מ.נג'ר , 1ר.קסל , 4ע.אבנר , 3ח.לוי , 1א.עגנון , 2ל.טוקס , 1ח.ןון , 1א.בן-יוסף

ג.סטינדורף

 91904ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניברהאר'ו,כדורלמדעיהמכון . 1
2 . man ןnstitute of Oceanography, 9500 Gi ןGosciences Research Division, Scripps 

a, CA 92093-0220 United States ןןDrive, Lajo . 
3 . man ןifornia San Diego, 9500 Gi ןogy, University of Ca ןDepartment of Anthropo 

a, CA 92093-0532 Unites States ןןDrive, Lajo . 
'שראל. 88840קטורה,ק'בו'ואילות,חבלד.נ.ב'בה, oללימודיערבהמרכז . 4
5 . Department of Antiquities of jordan, P.O. Box 88, 11110 jordan . 

שהחקבלוכפיהאחרונוח,השניםבאלפיהגיאומגנטיהשדהעוצמחשלחדשיםנחוניםמציגיםאנו

כיהוכחהנוכחיהפרויקטבמסגרחוירדן.ישראלבדרוםארכיאולוגיםמאחריםסיגי-נחושחמניחוח

שמקורןמדוגמאוחנחוניםעוצמה.לשחזורבניסוייםלשימושביוחרמחאיםחומרהםסיגי-נחושח

ושיאהכלקוליתיחבתקופהשפלעםיציבשאינומגנטישדהמראיםהיטבהמחוארכיםבאחרים

מאתרהתוצאותשלאינטרפרטציהנוספים.במקומותלרקורדהמתאימהמגמההברזל,בתקופח

B3Q בעולם.הקדוםהנחושחהפקתתנורבשאלתהפלוגתאלפחרוןרבוחחורמחבתמנע

~ן



הלאומילמשקכדה"אמדעיבתחוםהמחקרמכוגיחשיבות

מ.בייט

 95501ירושלים. . 30ישראלמל('לישראל.הגיאולוגיהמ(וו

רבהחשיבוחכדה"אמדעיבחחוםהממלכחיהמחקרלמכוניכישראלאוכלוסיןצפופחמדינה

ככלברח-קימיא.בצורהינוצלו"הדלים"הטבעמשאביכאשרהלאומיח:ברמהכבסיסלחכנון

קרקעשטחיכוללםיהטבעמשאביאדמה.מרעידוחבעיקרטבע.מאסונוחהנזקיםוימוזערושניחן.

לוקהוגיאופיזייםגיאולוגייםנחוניםבסיסיבהעדרהחהום.ומיהמחבציםוהאגמים.הימיםהקרקע.וחח

בחכנוןמרכזינדברהםאףמהוויםולימנולוגייםאוקיאנוגרפייםגיאוכימייםנחוניםהלאומי.החכנון

הממחישיםנושאיםמספרהוצגודוגמאוח:מספרהצגח '"עיומחשווהבין-חחומיוחהחשיבוחמושכל.

לטווחלחכנוןמזוו,ליצירחהאנרגיה,למשקלחשחיוח,הלאומיחברמהכדה"אמדעיחשיבוחאח

ולשלום.לביטחווארור.

ובעיקרחשחיחלמחקנינאוחפחרווכישראלאוכלוסיוצפופוחבמידנוחמהוויםמלאכוחייםאיים . 1

מאידר.האוכלוסיומרכזיבקרבחלהיוחחייביםארמחדמטרדמהוויםחעופהשדוחחעופה.שדוח

עבודהבוצעהבישראללדוגמא.והונג-קונגסינגפורביפו,הולםכפחרוונמצאומלאכוחייםאיים

וכלכליחסביבחיחהיחכנוחקיימחכיקבעאשרהולנדיהנדסיצווחעםיחדיסוד'חאוקיאנוגרפיח

ענף . 2לחכנוו.הארצ'חהמועצהשלשולחהנעלכ'וםנמצאהנושאחשח'ח.למטרוחאייםלבנייח

היוםמהווההואבא'לח.ימ'חלחקלאוחהלאומ'במרכזבוצעאשרממו"פצמחהימיחהחקלאוח

השפעחלבגיבויכוחמדבריים.באזוריםזמוול'צוררבהוחשיבוחוהאזורלישוב'מרכזיחפרנסה

הפקח . 3והפיסיקליח.הב'ולוגיחהכימ'חלאוקאינוגרפיהנדרשנוהשונ'וחעלאילח Vבמפרהכלוב'ם

כמקורבגזלשימושמכרעחחרומהוחרמהישראלשלהאנרגיהמפחאחשינחההחיכוןב'םהגז

שלהלימנולוגיה . 4מוקדם.וג'ואפ'זיג'אולוגימידעעלהחבססההגזחגליחחשמל.להפjכחע'קרי

הםהנחלים.והחחחרוחהבולעניםהחפחחוחלחופיו,החשחיוחוהרסיורדיםבמפלסיםהמלחים

בשיחוח . 5לחכנוו.הארציחהמועצהשולחןעללאחרונההועלהאשרהמדיניוחלמסמרהבסיס

בולטח.חרומהכדה"אמדע'בחחוםלנושא'םהיואזחבעקבוחהפעולהובשיחופי'רדועםהשלום

ולישראל.לפלשחינא'םלירדו,המשוחףהימ'םלחעלחההיחכנוחבסקרלאחרונהלב'טויבאהדבר

לסייסמולוגיהבומדינ'לנושאדוגמהה'א ) CTBT (הגרע'נייםהנ'סוייםלהפסקחהאמנה . 6

מכריע.חפקידולגיאולוגיה

למשJכלחשח'וח,הלאומ'חברמהכדה"אמדע'חש'בוחאחהממחישיםנושאיםמספרהוצגו

ולשלום.לביטחוןארור,לטווחלחכנוומזוו,ל'צירחהאנרג'ה,
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ישראלמדינתמצרכיכנגזרתהגיאולוגיהמכוןעבודת

ז.ב.בגיו

 O, 95501ירושלי , 30ישראלמל(ילישראל,הגיאולוגיהמ(ון

וגידולהכלכליתההתפתחותרקעעלהאדמה,מדעיבנושאיישראללממשלתמייעץהגיאולוגיהמכוו

למיצויהוהתורםממשלתימחקרלמכוורבהחשיבותישכישראלקטנהבמדינההאוכלוסייה.

הסביבתיים.הסיכוניםלניתוחוהוהטבעייםהמשאבים

העתקהאיזוררוחבשלבזמןשינוייםהסיסמיהאקורדיון

ו.ובסקיליח ,.ב.זבגיו

 O, 95501(ירושלי , 30ישראלמל(ילישראל,הגיאולוגיהמכון

זוובשנה , 2סס-4ל 1984ביובהדרגהקטוהמלחיםמהעתקאדמהרעידותמוקדישלהמרחק

אכואדמהרעידותשלתלת-מימדיספרתימודליחסית.חזקהאדמהרעידתהמלחביםאירעה

רעידותמוקדישלהתקרבותחלהבבקעחזקהאדמהרעידתלפניהתופעות:ביןקשרעלמצביע

הבקע.שלהאמצעקואלאדמה

~ 8 I! 
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קריוחבאזוררקערעשמדידוחבעזרחקרקעחחמבנהשיחזור

פרלמן ,.דגולרודן ,.גאטווב ,.מוזרסקו ,.מקלמבובוץ' ,.וזסלבסקו ,.מגורשטוון ,.טאקסובבקו
א.שוורצבורג ,.ולובשוץ ,.וגולר ,.ב

 711ססלו,ד , 182ת.ד.לישראל,הגיאופיסיהמכון

שלגואולוגומבבהלשחזרמבתעלספקטראלובוחסמשתמשוםאבומוגדרמהורווותומבבההוות

גואולוגופעבוחהשוטה.יישוםתוצאותמצוגוםחופהוחוףקרוותבאזורוגואולוגייםחתכוםהקרקע.תת

הקיים.מהמודעמשמעותובאופןשובהקרובותלעותוםהתוצאותשל

הפארןהעחקלאורןודולומיטיזציהברזליחמונרליזציהחופעוחשלקצהמרכיבי
 2ש.אולבו ,'.בלוסטובסקו ,'.אמטווס ,'.ואראל

 919ס 4ירושלים,גבעת-רם,בירושלים,העבריתהאוניברסוטההארץ,כדורלמדעיהמכון . 1
 955ס 1ירושלום, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 2

הברזליתלמוברלוזצוהשגרמוהתמוסותמקורעלמצביעיםוסטרונציוםעופרתשלאיזוטופיםיחסום

הפארן.העתקלאורךיהודהחבורתסלעושלהאפי-גנטיתולדולומיטיזציה

רכסשלמזרחיחוהצפוןהמזרחיחבחזיחומורפוטקטוניםמורפולוגיםאלמנטים
-יגורכרמלשברלאורןצעירהטקטוניחלפעילוחסמניםהכרמל
ע.ברמןזי ,.עמון,סנ.אוגרינ ,.אשקר ,ילל 2.3םב ,. 2ל

 955ס 1ירושלים, , 3סישראלמלכילישראל,הגיאולוגיהמכון . 1
 319ס 5חיפה,חיפה,אוניברסיטתסביבה,ולימודילגיאוגרפיההחוג . 2

 319ס 5חיפה,חיפה,אוניברסיטתוסביבה,טבעמשאבילניהולהחוג . 3

שלמזרחיתוהצפוןהמזרחיתהחזיתלאורךנעשהומורפוטקטונייםגיאומורפולוגייםאלמנטיםשלמיפוי

עלהועלההנתונוםבסיסשדה.ועבודתאורתופוטו , 1945משנתאוירתצלומיבעזרתהכרמל

-יגורכרמלשברלאורךצעירהטקטוניתלפעילותהשוניםהאלמנטיםביןהקשרנבדק . GISמערכת

השבר.לאורךטקטוניתפעילותשלקוומהעלמעידיםהממצאים

7f 



בנגבךפוספטיםכרייחלהרשוחישהאם

א.איסר

בנגב.בן-גוריוןאוניברסיטתבלאושטיין,.ישםעלהמדברלחקרהמכוניםהמים,לחקרצוקרברגמכון

לא!אופובשום :הטבעלהגנחהחברהעמדח

כו!איסר:אריההגיאולוגעמדח

הסיבוח:

והמוצריםהפוספטיםבהם.מהחשוביםהואשהפוספטבדשניםבשימושחלויההמזוואספקחהגדלח

אזוריחאבמחכניחכחלקהפוספטיםכרייחלהחירישהישראליח.בכלכלהחשובחלקהםהכימיים

הנגב.נוףלשיקום

המלחיםלבקעהגשםמקורוחשלגיאוכימימיוו

א.וגנורא.רוזנטלפלכסר,ע., ,.יאנקר

 69978תל-אביב,תל-אביב,אוניברסיטתפלנטרים,ומדעיםלגאופיסיקההמחלקה

מדרוםהמלחיםבקעלאורךאחריםבשמונהגשםמידוגמאוח 52נדגמוחורפיםשבעהבמשך

עולההשוניםהגשםאירועישלהאווירמסוחמקורוחעםהגיאוכימייםההרכביםמהצלבחלכינרח.

למרביחכאשרומזרחי.מערבידרוםמערבי,מערבי,צפווצפוני,עיקריים:מקורוחחמישהקיימיםכי

יבשחי.ונחיבימינחיבישהמקרוח

לוחוחטקטוניקחשלכחופעההכרמלהרמבנה

 Iצ.בו-אברהם , 2י. i'כ , 1ל.אפלבאום

תל-אביבאוניברסיטתמדוייקים,למדעיםהפקולטהפלנטריים,ומדעיםלגיאופיזיקההחוג . 1
תל-אביבאוניברסיטתהחיים,למדעיהפקולטההפליאונטולוגי,המוזיאון . 2

הטקטוניים,במשטריםהחיכוובמזרחהחוףמישורשלאחריםממבניםשונההכרמלהרמבנה

גדוליםבגרדיאנטיםלקנוזואיקוו),עד(מהמזוזואיקוומגמחיוחבחצורוחהגיאומורפולוגיים,במאפיינים

היורהלחקופחמפהסייסמיים.אירועיםשלמשמעוחיחובעוצמהמגנטייםושדוחגרביטציהשדוחשל

הגיאולוגיח-הבחינהוהסביבה.הכרמלמבנהעבורפוחחוחדשיםגיאולוגיים-גיאופיזייםוחרשימים

לוחוח.ביןגבולשלהמאפייניםכלאחישהכרמלשלרכסכךעלמעידההכוללחיזיחאופגי

~ 
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טילוליטים Oהתפתחות

 .'אייל
 84105באר-שבע,בנגב,גוריוובויטת Oאוניברביבה, Oוההגיאולוגיהלמדעיהמחלקה

רבזמןלעיחיםהסטילוליטים-היוצרוחזמןלח\י.בהמסחנוצריםוטקטונייםסדימנטרייםסטילוליטים

אוליחופציאסיםב'ןהפרדהמישורבסלע-ההחחלחיהסטילוליטמיקוםהסלע:החמצקוחלאחר

גודלב'ןהפוךיחסנמצאהסטילוליט:לטופוגרפיחבהחאםמשחנההמאמ\י-שונוח:ליחולוגיוח

גרגרדקיבסלעיםגבוההפניםשטחאנרגיחבגללהסטילוליט,עמודילגודלהאםבסלעהגרגר

המוקדםבטרציירהקנדיתבקורדילרההמתיחהבארועישבירהתופעות

 2ק.אוסד\י , 1ש.פיינשטיין , 1 .,אייל

 84105באר-שבע,בנגב,גוריוובויטת Oאוניברביבה, oוההגיאולוגיהלמדעיהמחלקה . 1
 T2l2A7אלברטה,קלגרי, , NW 3303 33רחובקלגרי,הקנדיהגיאולוגיהמכוו . 2

מדידחבאמצעוחנבדקושעליוהכיסויוסלעי Okanagan Core Complexבהפריךהמעווח

מגידועכחוצאהקירורלאחרהחחחוןבאאוקןהחרחשלפריךמשיךממעווחהמעברקטנים.מבנים

סדקיםמערכחביצירחהחלהמעווח . detachmentלאורךלהסטההקשורהטקטוניחהסרהו/או

שדהבכיווןמשינויכחוצאהואופקיוחאלכסוניוחנורמאליוח,בהסטוחנמשךוהכיסויהחשחיחבסלעי

המאמצים.

מנחהאופקולכןעולמימידהבקנהאירועשנה 4000לפניהחמההתקופה
O בהולוקןטרטיגרפי

א.איסר

בנגב.בו-גוריוויטת Oאוניברבלאושטייו, .'שםעלהמדברלחקרהמכוניםהמום,לחקרצוקרברגמכוו

מאחראקלימי.משינויכחוצאההיהבמסופוטמיההשומריחהחרבוחהחמוטטוחשלההיסטוריהאירוע

סטרטיגרפימנחהכאופקאוחולאמ\ימוצעהעולםאזורישלרובםברובניכרוחוהשפעוחיו

בהולוקן.
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ישראלשלהדרומיתהחוףמשפלתקרקעותשלמכאניותתכונות
ח.בגבירצמוי.ן,חצורא.ן,אורייו

 8.4105באר-שבע,בנבג,גוריוןבןיטת Oאוניברביבה, Oוההגיאולוגיהלמדעיהמחלקה . 1
 9190.4ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניבר , Vהארכדורלמדעיהמכון . 2

עלהחבססההקרקעחקירחוחול.לסשכבוחעלמבוססשלוםכרםבאזורהרדודהקרקעחחך

קרקעבדגמיישירהגזירהמבחנישלסדרההקרקע.סוגיאפיוולצורךומעבדהשדהבדיקוח

נקבעובנוסףטיפוס.כלשלהגזירהוחוזקהמכאנייםהפרמטריםאחלקבועבכדינערכהרציפים

אלה.קרקעוחשלוסטטייםדינאמייםאלסטייםפרמטרים

השפד"ובמפעלהקולחיםשלההחדרה-השבהבמערכתוהצטברותוהמנגומקורות
ב.בלזרא.ן,בורגא.ן,גבריאליא..בן,אורו

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 1
 9190.4ירושלים,גבעת-רם,בירושלים,העבריתיטה Oהאוניבר , Vהארכדורלמדעיהמכון . 2

הפשד"ו.מפעלשל 2יבנהאגןסביבההפקהבקידוחיהמושביםבמיםנמצאוגבוהיםמנגןריכוזי

בקרקעהמנגןניידוחאחשמכחיביםהגיאוכימייםוהחהליכיםהמנגןמקורוחאחבוחןהמחקר

חילוףסדימנטרי.מנגןשלמאוחרחושטיפהראשוניחהצטברוחעלמעידהמנגןמאזןובאקוויפר.

באקוויפר.המנגןחזיחמהירוחואחהמנגןניידוחאחמגביליםופסיחהקטיונים

סיסמייםלאזוריםשאוביתעירלחלוקתרקערעשנתוניניתוח

דן ,.נפרלמן ,.דגילר ,.טאקסיננקו ,.מיזרסקי ,.מקלמנובי~' ,.מגורשטיין ,.יזסלבסקי ,.גאטייב
א.שוורצבורג ,.יליבשי~ ,.וגילר ,'.

 71100לוד, , 182ת.ד.לישראל,י Oהגיאופיהמכון

ספקטראלייםיחסים 21סבסיסעלחושבואשרחאוצוחוספקטרוםקרקעחחלמודלבהחאם

שישהשאןביחבעירנבחנווקידוחיםסייסמיחרפרקציהנחוניעםובשילוברקערעשמרישומי

בחקןהמוצעיםאלועלעוליםחאוצהערכישנבחנואזוריםששחמחוךבחמישהסיסמיים.אזורים

שניוח..ס-1.ס 4שלהמחזורבזמןן 5-4ו 3ישראל
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מתמשךפרויקט-לשימורגיאולוגייםאתרים

א.בשדותו ,.באוריון

ויצמומכוןהמדעיםלהוראתהמחלקה . 1
והגניםהטבערשות . 2

בעודאולם,ודומם.צומחחי,מוגבים:טבעערכישלסוגיםשלשהמפרטמוגביםטבעערכיחוק

והןעליהםלהגןשישוצמחיםחייםבעלימיבישלמפורטותרשימותהוכבוהראשוביםהסוגיםשלשבי

הרשותוגםהמחוקקבלבד.כלליפירוטקייםכ"דומם"המוגדריםהטבעערכילגביבחוק,מופיעות

והן:בלבדתופעותשלושזוכותרתתחתכללווהםגיאולוגיםערכיםשלהמשמעותאתהביבולא

פביעלחשופיםהםבאשרלכאורה,מוגביםהמאובביםהמלח.ביםוגבישיםבטיפיםזקיפים,מאובבים,

סלעיםכוללכרייהחומרילהוציאלהםהמאפשרכלליהיתרביתןהמחצבותלבעליאולםהשטח,

שמורותבאמצעותמגןטבע"ושמורותלאומיים"גביםחוקעברייבים.להיותמבלימאובביםהמכילים

ותופעותההעתקיםמצוקהמכתשים,כגוןבהןהמוכלותהגיאולוגיותהתופעותעלהמוכרזותהטבע

וחשובלשמורותמחו~במצאיםורביםחשוביםגיאולוגיםערכיםעלמגןאיבוהחוקאךבגולן.געשיות

תצורותשתיביןמגעקומדע.יערךבעלמבחהחתךמיוח,דסלעמחשוףכגוןעליהםלהגן

הוראתי.ערךבעלתותופעהגיאולוגיות

בדיריםגיאולוגייםטבעערכיהשביםלאורךבפגעומתאימהסטטוטוריתהגדרהמחוסרכתוצאה

האורבביזציהמתהליךכתוצאהלשבהמשבהמחמירזהתהליךפיתוח.מעבודותכתוצאהרבים

ופבוי.פתוחשטחכלעלכמעטהמאיימיםרכבתומסילותכבישיםשלמואצתוסלילה

שביםמספרמזהיחדיופועלים(רש"ט)והגביםהטבערשותבשיתוףהישראליתהגיאולוגיתהחברה

לגבשהיאהמטרההשימור.לאופןהצעותוהצגתלשימורמומלציםגיאולוגייםאתריםמאגרליצירת

המדעיתחשיבותםבגללמוגביםטבעכערכישיתווספולשימורגיאולוגיםאתרים 4כ-ססשלרשימה

הבאים.לדורותשמירתםלמעןוהחיבוכיתהשטחלהבבתכבסיס-

האר~מפתבגיעללשימורהגיאולוגייםהאתריםמוקמובואיבטרבטאתרהוקםכך,לצורך

וחשיבותה.הגיאולוגיתהתופעהאתהמסבירוטקסטואליוזיואלימידעמופיעאתרכללגביבישראל.

ספקאיןאולםלשימור,גיאולוגייםאתרים Iכ-ססהגיאולוגיתהחברהחבריבסיועבאספוכהעד

שימור.לצורךמופולאשעדיןרביםחשוביםאתריםשיש

ידיעלבוסחהזו,במסגרתמשפטיים.פתרובותלמציאתבמקבילפועלתוהגביםהטבערשות

אוסלעמחשוףלהגדרתמשפטיתתקבההסביבהלאיכותוהמשרדרש"טשלהמשפטייםהיועצים

לשימור.כאובייקטיםקטביםמימדיםבעליגיאולוגיתתופעה

הגורמיםאתלשכבעהגיאולוגיתהקהיליהביכולתרבהבמידהתלויההמשפטיבצדלהתקדםהיכולת

משפטית.התערבותהדורשתארצימידהקבהבעלתבתופעהמדוברכיהמשפטיים,

גיאולוגייםאתריםשלעולמימיפויעלאובסקוארגוןהכריזבאר~המתקיימתלפעילותבמקביל

ליצירתשלההאתריםרשימתאתלאובסקולשלוחתתבקשמדיבהכל . Geosite-לשימורבקודתיים

לשימור.עולמיאתריםבבק

 3ד



ותיאוריהמודליםניסויים,סטילוליטים:והיוצרות vnלהמסתשלהבסיס
1 1 2 

צ.קרצ ,.רע.,כצמןאהרונוב

 76100רחובוח,למדע,ויצמןמכוןהאנרגיה,וחקרביבה Oהמדעי . 1
י Oניו-ג'ראננדל, Exxon Mobiן eה Oוהנדמחקר . 2

העליון.בקרוםביוחרהחשוביםהדקטיליחהדפורמציהשלממנגנונילאחדנחשבחלח~המסח

חומרומשקיעהמרבי,לח~באזוריהסלעאחממיסהגרגרים,ביןבמגעיםפועלחלח~המסח

משפיעהלח~המסחבודדים,גרגריםשלבסקלהפעילוחהלמרוחהגרגרים.ממגעירחוקמומס

גדולה.יוחרהרבהבסקלהחהליכיםעל

מדגימוחלח~.החוצאוחבהשפעחגבישהמסחשלחלח-ממדיוחחמונוחמציגיםאנוהזאחבמצגח

מגיעההמערכחמסוימיםשבמקריםומראוחהגרגריםבסקלחהלח~המסחפעילוחמנגנוןאח

שלנומרימודלמציגהאנילזה,בנוסףלהינמס.ממשיכיםשהגרגריםבזמןדינאמימשקללשיייי

דיפוזיח.לח~המסחוגםסטילוליטיםהחפחחוחשלחקריוחר:הגדולהבסקלהלח~המסח

~ (1 

2 ~ 



עלהשלכותציושדהאזורשלוהפלאוגיאוגרפיההמורפוטקטוניקההמורפוסטרטיגרפיה,
הנחלים""כיבושמנגנון

 Iע.זילברמן, , 2.1י.אבני

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכוו . 1
 80600רמון,מצפה 194 ,.ד.תהמדבר,לחקרהמכוןרמון,מדעמרכז . 2

האזורשלהמורפוטקטוניתההתפתחותרקעעלציןבשדההצעירהגיאולוגיהחתךשלמחודשלימוד

שברקואללדרוםמקומיתהטיהעםבשילובלמזרחרגיונאליתטקטוניתהטיהכימעידשסביבו

נחללאגןולהצטרפותוהמוקדםבפלייסטוקןהמקורימנתיבוהבשורנחללהסטתשגרמוהםהצין

בניהם.שהתקיימההרדודההמיםפרשתחצייתאגבהצין

אנטרופונגיממקוראורגניעומסבהשפעתונית)בנטנמקרופאונהאקולוגיותמגמות
ישראלחופילאורן

י.אדלמן-פורסטנברג

 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון

תחנתלעומת ) PL3נהאאוטרופיהשפד"ןמוצאמאזורמולוסקהשלהמתיםבמאפסיםהחברהמבנה

הממוצעהמיניםבמספרשינוייםמראיםהאוליגוטרופית, PL29-התיכוןביםיותרנקייהביקורת

עלמלמדים PL3בתחנהלחורף Vהקידוגמאותביןהבדליםסדימנט.לגרםהפרטיםובמספר

המאספים.מבנהעלהאורגניהעומסשלניכרתהשפעה

ובטבע?מורעדבארגז-חולגלישת-מדרוןשלגודלקובעמה

 2ע. Vכע.ו,אהרונוב

 76100רחובות,למדע,ויצמןמכוןהאנרגיה,וחקרביבה Oהמדעי . 1
 95501ירושלים, , 30ישראלמלכילישראל,הגיאולוגיהמכון . 2

אופיסתחוהגלישות.גודלאתהקובעיםובגורמיםגלישות-מדרוןשלבמכאניקהעוסקהמוצגהמחקר

לגלישותהשוואהתוךרטובארגז-חולשלאנכיתאואופקיתבהרעדהשהתקבלוהגלישותוגודל

-חומרכאשריתקבל ) characteristicנאופייניגלישהגודלכימצאנושונות.טבעיותמסביבות
הטרוגני,חומר-המדרוןכאשרחתקבל ) powerן- awנמעריכיתוהתפלגות-גודלהומוגני,המדרון

ומישורי-שכוב.שבריםלמשל

lf 



חולפים.גיאודינמיים
ח.צפרור,א.פואטוברטוב, ,.בגזות-וערו, ..אמלוק, ,.גשטייבוץ,

האפנינים,הריאיטליה,שלהתת-קרקעיתבמעבדהבגיאוגזראדוןשלניסיוניניטור

) Gran Sasso ( 
 5וג.חקוו, ,.גדה-לוקה ,.בגזות-וערו ,.וטובו oפל ..גשטייבוץ

טרנספורםכשוליהלבנטצפוןשלהיבשתשולימקור

 52צ.-אברהם Iבא.ושטנר

המלחיםשברשלהשפעותיוהגליל-לבנוןחופימולהלבנטאגןשלהטקטוניבידודו
היבשתשולימבנהעל

 52כ.האובשר ..מלזר ,.צבו-אברהם ,.אשטבר

במשךוסביבתייםאקלימייםלתנאיםכמדדהאיזוטופיוהרכבוהאורגניהחומרתכולת
התיכוןהיםודרום-שרחבצפון-מזרחהאחרונותהשנים 9ססס,ס

 52 . 0אבבעום-קטב ,.דשרוקו ,.אקו oוב oקולו ,.אבוואלמוגו-ל ,.מ-מטווסבר ,.אאולוו ,.בשולמו

כמותיתבחינהסיסמילתכנוןהתאוצהעלהכרמלשברהשפעת
 53ב.לר oק ,.עשורו

המלחיםבחוףבולעניםוהיווצרותמלחהמסת
 53ו.וחואלו ,.וקו Oלייחוב ,.אשלו

אדמהרעידותשלחוזראיכוןפיעלהכרמלשברימערכתשלהשבירהמבנה
 54ג.בר ,.גשמור

מולהערכותהמלח:ויםהירדןבעמקאדמהמרעידותבישראלהסיסמיהסיכון
תצפיות

 54ו.אבורב ,'.קו oלב Oז ,.בפרלמו ..אשפורא

בשיטותישראלשלהפנימיהמדףבצפוןמתוקיםמיםשלתת-ימיותנביעותאיתור
גיאופיזיות

 54צ.בו-אברהם ,.גטובור ,.ששפורא

 ) Zn-P coן- imitationJבאוקיינוסלאצותמשולבתנוטריאנטיםמבגלתקיימתהאם

 Emiן iania huxן eyiשלביוגיאוכימיממחקרהשלכות-

 55פ.מורל ,.קלבלבק . '.זו ..ושקד
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עדווותבושראל:הפלואוזואולתתךכמקורלשמששוכלותשתותמסלעוצורקונוםגולו

מטמורפוםבגרגרום U-Pbמנתונו
 44ט.רלבד IIא ,.דאבוגד ,.קקולודבר

 7מ-ססס,סהורדוועמקהמלחוםמאגוהפלואוסיוסמימהרקורדחדשותתצפוות
האחרונותהשנום

~~~~~~~~ « 
ערוגותנחלשלהסחףבמניפתהבונוהפועלהמלחוםמפלסירודתהשפעת

 44א.שלו ,.וקו Oל"חוב ,.אקו oטרוב o ,.ויחיאלו ,.וקורו

באזוראתרתופעתאפיוניעלוהשפעתהעפולהעורשלגואולוגיתתמונה
 ,.טובבקו oאק ,.דגולר ,.ודן ,.בפרלמן ,.מגורשס"ן ,.וקו oלב oז ,.גב IIאט ,.מקלמבובוץ'

 45א.שוורצבורג ,'.לופשוץ ,.וגולר

המלחהלגבולכותוווהשהאידוומנגנווהקרקע:לפניהחשופיםמסדקוםהאודויכומות
מי-תהוםשלוזיהום
 45מ.דרגולה ,.בברוד oוו ,.חקמאו

שלבלחצים Kללא MORBשלוהתכהצוהידרדהבתהליכוקורטיסודותהתנהגות

4-6 GPa 700-1400וטמפרטורות oC : נוסיונותגישה
 45ר.ל Oק

סיסמימומנטשלהתמרהבעזרתובינוניותקטנותאדמהרעידותמקוראפיונו

 46א.הופשטטר ,.בב IIקר

שאוביתבבקעתהטופהסלעורצףשלוהפלאוגואוגרפוההסטרטוגרפוה
 46א.עגבון ,.אא"לון ,.מ-מטווסבר ,.עזולברמן ,.ארוזבבאום

המוקדמתהאשלותמהתקופהבוכחותהומינודיםשלוקוסמוגנימגנטוסטרטוגרפיתארוך
אפרוקהבדרוםברגוונדרבערת

 46ל·ק.הורבוץ ,.בפורח ,.מחזן ,.פבאומבט ,.אמטמון ,.חרון

ונוזאלהשלבאנדוםהתמרהשלמרכזותבעוה
 47 '.גראו ,.רשאגם

ולוגווםגיאשיקוליםלדרום-מזרח?הכרמלהעתקנמשךהיכו

ע.שגב

פרושוזרעאל:עמקלקרקעותמתחתלצפוו-מערב,הגלבועהעתקשללהמשכועדווות
פוטנצואלושדותסייסמייםקוויםשלוראשונוחדש
מ.רובקוב ,.מרזבוקוב ,.עשגב

עלאקוסטייםוהחזריםבגוההברזולוציהבטימטרוהושראל:שלהצפונייםהובשתשולו
רב-אלומותסונרבסיס
ג.טובור ,.ל-ארוהגור ,.געמוח ,.אגולן ,.ק '.גהול ,.רא.שדה

כרמלבהראנכוותתנועותאחרמעקב
ג.אבן-צור ,.לשחר

התחתווהקרטיקוובמהלךמהר"לכרםהגעשבהרבתת-הקרקעהידרותרמותפעולות
ש.שובאל

הברזלבתקופתהדרבתלהצובוריהמבנהשלמסחרקשרו
א.ודון ,.פבק ,.ששובאל

ושראלשלהחוףבמושורטרצואריתשבורה
 '.בן-גוא ,.חגבורצמן ,.זגבורצמן ,.גבברג IIשט

למעוותוםאינדיקצוותהערבהדרוםאולת,גרנוטבפלוטווראדוושלסיגנלום
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פשחהועיןצאליםהמלח:ביםוהאקליםהצמחיהשלהולוקניחהסטוריה

 o 37משוואבשטיין,מ, , oאקייגן , oפבוימן

מיםמשאביעללהגנהפיחוחביןהקונפליקט
 o 38רבחיב

בסלעיםבנקבוביוחושינויםערבובעקבמינרליםהשקעח
 oבברקובי\י , oסעמבואל

ישראלחמנע,בקעחחיזור,חמצוןבחהליכינחושחשלאיזוטופיחפרקציונציה
 oבטפליאקוב ..שארליך ..להלי\י , oמ-מטיוסבר , oאמטיוס , oדעשהאל

38 

38 

אישילמחשב JSEו Sחדשהנחוניםעיבודחוכנח
 o 39ופיבסקי ..אפולוזוב

השטחבפניסדקיםנחוניפיעלבחח-הקרקעסלעבמסחהסדקיםחבניחהערכח

 39ב.פולישוק

לשוליבסמוךהנילוסשלהמזרחיחהעמוקהיםמניפחוהחפחחוחהשקעהחהליכי
ישראלשלהיבשח
 39 0 'פולקמן

עלבהדגמהלווין:הדמייוחוניחוחממ"גמיפויעבוראוטומטיגאולוגימודלבנייח
ירדןדנא,שמורח
 o 40אקרביאלי , oאדדון , oאפיטרס

מאומחיםקרקענחוניבעזרחחדשניאיכוואלגוריחםיישום
 o 40אפולוזוב , oאהופשטטר .. 'גיטרמן ..ופיבסקי

 11/2/2סס 4בחאריךהמלחיםבצפוןהאדמהרעידחשלחצפיוח
 o 40ופיבסקי ' 0 'זסלבסקי ' 0 'גיטרמן , oרהופשטטר , oלפלדמן

בהולוקןהמרכזיבנגבאקוסיסטמוח
 4ו oבחסבוב , oאבבבקו ..בקיסלבה , oאסביבטצקי , oסרוזן ,'.פלכט

השרוןבאזורחעשייחיזיהוםלמקורמחחחהקרקעבחחכרוםשלוחנועחוהצטברוחו
 4ו oאאילון , oבויסברוד , oמפרדמן

קרסטיבאקוויפרפלאוהידרולוגייםלחנאיםעדוחמבודדוח:גירמערוח
 4ו oעפרומקין,

שוניםהסחברוחלאחוזיבישראלסיסמיסיכוןמיפוי
 42 '.זסלבסקי ..ואבירב , oבפרלמן

הפציאסמעבריואופיהקנומן,במהלךבגליל.הקרבונטיחהמערכחשלהגיאומטריה
העמוקלים

 o 42בבוכביבדר , oחבבימיבי , oרפרבק

סדוקהקורהשלצנטריפוגלימודלבאמצעוחנומריוחשיטוחאימוח
 o 42מטלסביק , oמצסרסקי

קרקעלמדעיבוחןוחשיחדרהנחלבשפךהפרהיסטוריםבאחריםקבורוחקרקעוח
ופליאו-סביבה

 o 43ארובן , oאצצקין

ממצאיםעלבהסחמךהאחרונוחהשנים 86ססס.במשךקדוםאקליםשחזור
הים-החיכוושלהמזרחיבאגומקידוחפלינולוגים

 o 43מויבשטיין-עברון , oבשילמן . 0אאילון ..מבר-מטיוס , oאאלמוגי-לבין , oדקדוש

f 



במדףהסוריתהקשתשלמבנה"דלתה,"מבנהשלוסקירהמסיניתפוסטטקטוניקה
ראשוניותתוצאותישראל:שלהיבשת

י,בן-גיאמ"רשף ..צבן-אברהםד"לוין

חן,ואבנייהלומיםמרבציאיתורמטרתואשרומינרולוגי,גיאולוגימחקרתוצאות
הקישוןנחלשלהניקוזאגןבשטחי

 "קלמבובי\י' ,'.לוין

הכלורידריכזוימפתא'שלב-החוףאקוויפרשלהידרוגיאולוגיתמפה
 '.ליבשי\י

העתקיםשלמרחביותותבניותא-סייסמימעוותאדמה,רעידותלתיאורמודלהצבת
 '.בן-ציוןו"ליחובסקי

ישראלבאזורקרקעתנודותהערכת
ד,שטייבברגצ"בן-אברהםר"הופשטטרט"מאירוב

גיאופיסימסקרחדשותתצפיותכרמל-העתקשלפעילותו
 '.ברטובא"פריזלבדר ,'.גיאבןב"מדבדייב

בולעניםהווצרותבנושאהמלחיםמחופיממצאים
צ,מוצן

הבגולהםהשמים-21ההאמהשללגאיולוגים
ע,מזור

כגיאולוגיםשלנוהמשוב- Vהארפיתוח
ע,מזור

נוזליםהובלתלתהליכיהשלכותהפארן:בשברודולומיטיזציהברזלשלמינרליזציה
סדימנטריבאגןנמוכותבטמפטורות

צ,גרפובקלא"אילוןש"אילבי ..שגרוסא"מטיוס

השלכותפעיל:בקעבשוליארידיהיפרבאקליםחולאבניבסביבתנוףהתפתחות
בולדריםמתארוך

א,עגבון ..אבוארטו ..בליפטוןר"פיבקל ,'.אבזלב"פורח ,'.שקדא"מטמון

סיסימיםסקריםמפענוחראשוניותתוצאותשאן.ביתגאןשלהגיאולוגיה
ע,ילין-דרורח"שולמןמ"רשףע"פלכסרמ"מיילר

שלהערכהמאפשריםקדומיםחוףקוויאילת?שברשלהראשיהסעיףעוברהיכן
אילת, Vבמפרשבריםשלהתנועהקצב

א,שמשצ"אברהםבן ..ראריאליא"עגבון ,'.מקובסקי

אנטרופוגניזיהוםלאפיוןמוטסתהיפר-ספקטרליתמרחוקחישהבטכנולוגייתשימוש

אפריקהבדרום Witwatersrandאגןשלהזהבמכרותבאזורקרקעותשל
ג,רביבוט"פייבגרש ,'.צורא,מ"ווירסביב"מרגליח

הקדוםבהולוקןהשחורביםהצפהותופעותמשתניםמפלסים

ווריאן ,'.מרט
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סדוםהרעמורה,תצורתשל-0180ו U-Thכרונולוגיית

 24מ.שטיין ,.אגבריאלי ,.'קולודבי ,.בוולדמן ,.עטורפשטיין

חמות NaCןבתמיסותמיקרוניתתמגנטיטשלסינתזה
 24ד.מוגיליבסקי ,'.גיחזקאל ..ב-גולדמןטייטל

סמניםרבמניסויתוצאותשטפונותמיחידור
 25 .'אבזל .. 'יחיאלי ,.עדהן ,.רטלבי
לכידהויעילותחמרמאזןשיקוליהמלחיםבאגןנלכדנפטכמה

 25א.טבבבאוס
חוצינחליםשלעדויותפיעלזילנ.דבניוהדרומיבאיהאלפים,בשוליהנוףהתפתחות

רכס
 2 5ח.גיבת ,.גיאבגסון

באזורבולעניםהיווצרותבעיהשלהידרוגיאולוגיהיבטשלמשולבגיאופיסימחקר
דרוםחברנחל

 26ק·צ'ליקקיס ,.מגבדלר ,·קקמרליבק ..אלגצ'בקו ..מיזרסקי

הכרמלבחוףהמחקרעלבהסתמךבישראלהחוףביצותאפיזודת
 26מ.עבבר .·ק·המיביס ..ארוזבפלד ..דסיון ..בגריבבאוס ,.אאלמוגי-לבין ,.רכהן-ספר

להערכתתרומההכרמל:העתקשלהפעילהענףשלרדודהגיאופיסיתהדמאה
הסייסמיהסיכון

 ..רשער ..אשאבן ..מפוליטי ..גילין ..ששפירא ..ממיילר ..עהרכבי ..ראריאלי ..מכברי
ריבקוב ..מגולדמן ..ושטיבלמן ..רולד ..גיגודה ..רבוביצקי ..עבר ..דבקון ..גשטייבברג

 27ש.מרקו ..שפיבשטיין ..אעגבון ..מ

ורפאיםשורקבנחליםלירושליםהרכבתמסדרוןלאורךלנפילת-סלעיםהסכנה
 2 7פ.גוזטי ..עאלמוג ..סרומס ,.פרייכבבן ,.ע Vכ

ואנליטיתנומריתגישהבסלע:דחיסהרצועות
 28ה.שר ..עאהרונוב ,.רכצמן

מרחוקחישהבאמצעותישראלבדרוםהפרהקמבריוםסוףשלהכימיתהבלייהמיפוי
 28ע.סבדלרא.בן-דור ..מבייט ,.דאביגד ..אכרובי

ראשוניותתוצאותבנגב:ראשונילסהיווצרות
 28 .'אבזל ..ראמית ..אכרובי

ובסדימנטיםבמיםמומסבפחמן ,בקרקעהפחמןתחמוצתבדופחמןשלאיזוטופים
החוףבמישוררוויהבלתיבאזור
 29א.בוארטו ..משטילר ,.דיקיר .. 'יחיאלי .. 'קרובפלד .. 'כרמי

היםשלהמזרחיבאגןבהולוקןאקליםשינויילשחזורככליבנתונייםפורמיניפרה
התיכון

 30מ.פטרן. ,.דסיון. ..אאילון, ..בשילמן. ..מ-מטיוס.בר ..אאלמוגי-לבין. ..סכתב-אבבע'ס,

ומהכינרתהירדןמנהרמלנופסידיםבקונכיות 87Sr j86Srורדיוקרבון
 30מ.שטיין ..בחזו ..אבוארטו ..ללב

נגב"אמפרט"רותםבחברתוהגיאולוגיםהגיאולוגיה
 30ע.איל ,.'לוי

המגנטיהמארגידיעלהלשוןבתצורתאדמה,רעידתתוצריקלסטיים,דייקיםזיהוי

) AMS ( 

 31ש.מרקו ,.'אייל .. Aifa T ,.רוינברגר ..צלוי

ד



ניחוחמינרולוגי:ומיפויגיאולוגילמחקרלוויניהיפרספקטרלימידעישימוחבחינח
ירדןדנא,משמורחהפיריוןהדמייח

 1 7א.דורבן- ..אקרביאלי ,.אדדון

חהוםמילעברפסולחמאחריכבדוחמחכוחחליטחלצמצםאיך
 1 7א.צעדי ..אדודי

מחודשבמטמנשהברמוחיהודהחבורחשלההידרוגיאולוגיה
 18א.בורג ,.חגבירצמן ,.אדפבי

ack Sea 0.1' gridded bathymetry: A ןThe IBCM-II Mediterranean-B 

progress report 
 18ג.הול

wind tour of the book ןFramework of the Levant - A whir ןogica ןGeo 
 18ג.הול

נחוניםעלבהחבססהמלחיםשברלאורךשבירהומכניזםמאמ~טנזור
סייסמולוגים

 19ל.דורבח ,.לר'וורה ,.ק.עאמרח ,.'קליבגר ..רהופשטטר

הבאהאינטרגלציאללבגיוהשלכוחשונוחמסקנוחשונוח,שיטוחאקלים:שיחזור
 1 9א.הורובי"

חיפהבמפר~ ) Seismic Hazard (הסייסמיחהסכנה
 19א.ה"מן

המלחיםשברצפוןולאורךבמעברמקומייםפיצו~אירועיאפיון
 20צ.אברהםבן ,.'חוריןבן ,.שברזילי ,.הבלוךט Oוו

ישירהגזירהבדיקוחבאמצעוחסלע/בטוןבממשקהגזירהחוזקשלניסיוניחקביעה

 20י.חצור ,.אויינשטיין

ולשחזורשעוניםקרסטייםבאקוויפריםחהוםמיזרימחלחיאורממוחשבמודל
גשם-חידוריחסילהערכחומשמעוחומעיינוחשלוגרפיםהידרה

 20ח.גבירצמן ..מו"ס

חידחשללפיחרוןמפחחסטרוקטורוחודיאטרמוח:מפיצוציםכחוצאהברקציה
חחרוריםחצ.שלמטאמורפיזם

 21א.וקול o ,.'ופביק

במיוקןשבעבארחעלחאלהירדןעבראחשניקזנחלשלשרידחימרקונגלומרט
והעליוןהחיכון

 21 .'אבבי ,.עזילברמן

מציאוחלעומחחחזיח-בסלעמבניםלביסוסגיאופיסייםוסקריםנסיוןקדוחי
 22ב.זלצמן ,.עזלצמן

חזקוחקרקעחנודוחלהערכחישראלבעריאתרחגובתחקירח
 23 .'קי oלב Oז

סיסמייםלאזוריםהחוףמישורוחלוקחאדמהברעידתאתרחופעח
 ,.וגילר ,.גאט"ב ,.דגילר ..מקלמבובי"' ,.טיבבקו Oאק ,.מגורשטיין ,.אשפירא ,.'קי oלב oז

 23א.שוורצבורג ,.'דן ,.דגילר ,.'ליבשי" ,.בפרלמן

יחרחלילוחבעליסלעיים Vערוומקטעימפלבשפתארוזיה
 23ק·פיפלד ,.אמטמון ,'.גטון O ,.עזילברמן ,.קוויפל ,.'אבזל ,.אחביב

ודולומיטגירבסלעיגבעוחראשישלהנמכהקצביעלאקלימיתהשפעה
 , 24ל.פיפלד ,.אמטמון ,.קוויפל ..עזילברמן ,'.אבזל ,'.גטון O ,.אחביב



העתקהאיזוררוחבשלבזמןשינוייםהסיסמיהאקורדיון
ו.לוחובסקו ..ז.בבגון

הלאומילמשקכדה"אמדעיבתחוםהמחקרמכוניחשיבות
מ.בייט

8 

9 
ופאליאואקליםבפליאוהידרולוגיהישומיםהמלח:ים-שלהמיםבמקורות
ו Oמ.שטיין ..ווחואלו ..בלזר ..רבלמקר

הנגבצפון-מערבחלמיש,משדהעדויותאורכיותדיונותהתקדמותאופן
ר.בן-דוד

בסיגי-נחושתשמתבטאכפיהאחרונותהשניםבאלפיהגיאומגנטיהשדהעוצמתרקורד
ארכיאולוגיוהיבט

 ..אהולצר ,.מבג'ר ..רקסל ..עאבבר ..חלוי ,.אעגבון ..לטוקס ..חרון ,.אבן-ווסף
ו 0ג.סטובדורף

O ו

יהודה?הריהתרוממווכיצדמתי
ווש.פייבשטיין ,.זגבורצמן ,.עזולברמן ,.עפרגובר

זיהויבמערכתשימושידיעלהמלחיםשברבצפוןמקומייםסייסמיםאירועיםאפיון
צורני
ווצאברהםבן . '.חורוןבן ..הבלוךווסט ,.שברזולו

השלביםלהבנתהטקטוניתוחשיבותוישראלמרכזחופימולטרציאריסדימנטריאגן
מאפריקהערבביקועשלהראשונים
ווע.זולברמןז.גבורצמן

קמטיםלניתוחוהמעודכנת)(הרגילה Buskשלהקשתלשיטתאנליטיפתרון
ו 2א.עגבון ,.רוובברגר ..עאלמוג ..בגורלבוק

תתבמבנהגזירהגלישלמהירויותמבנהלחישוברקעמרעשספקטראלייחסשיטת
עירונייםבאזוריםשכבתירבקרקע

 ,'.דן ,.דגולר ,.בפרלמן ,.גאטייב ,.מקלמבובוץ' ,.טבקוובאקס ,'.זסלבסקו ,.מגורשטיין
ו 2א.שוורצבורג ,'.לובשוץ ..וגילר

אלפאביתסיסמיכיולניסוי
ו 2ר.הופשטטר ,.ופובסקו ,'.גוטרמן

נתוניםעיבודרקע:מרעשספקטראלייחסשיטת
ו 3 '.דן ,.גאטייב ,.טאקסובבקו ,.מגורשטיין ,'.זסלבסקו ,.דגולר

 21ההמאהלקראתוהסביבהכדה"אבמדעיולימודייםחינוכייםאתגרים
ו 3ח.גובח

ישראלשלבשטחונפטגזמירבציהיווצרותשלאפשרימעטפתמנגנון
ו 4וגלבט

בזאוליטשימושיםלבגיוהשלכותיה ) NaP(וסינטטיתזאוליטשלההמסהקינטיקת
מזוהמיםבמיםלטיפול

ח.קוורול ,.קאוורהג:קמה ,'.גבאור

ירקון-תניניםאקויפרשלפטרופיסיותתכונותולימודליתופציאליתאנליזה
ח.צמן,גבור ,.אדפבו, ,.גשטייבברג, ,'.בן-גוא, ,.רול,ד ,.לפליישר, ,.אגולדברג, ,.מגבדלר,

הבקעמצפוןדוגמאותגיאולוגיבמחקר(כליהיפר-ספקטרליתמרחוקחישה
ריאהאריתהדנקילי,
ד.אבוגד ,.מבייט ..אבן-דור ,.גגרסמן

המלחיםשללמידולמלחיםהשקעתשלנחיצות
א.גברואלו . '.גרטמן ,.ולייחובסקו ,.בלבסקו ,'.דבורקון

ו 4

S ו

ו 6

ו 6
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העניינים:תוכו

השלכוחציןשדהאזורשלוהפלאוגיאוגרפיההמורפוטקטוניקההמורפוסטרטיגרפיה,
הנחלים""כיבושמנגנוןעל

ע,זילברמן, ,,'אבבי

אנטרופוגניממקוראורגניעומסבהשפעחבנטוניח)(מקרופאונהאקולוגיוחמגמוח
ישראלחופילאורך

י,אדלמן-פורסטבברג

ובטבעךמורעדבארגז-חולגלישח-מדרוןשלגודלקובעמה
ע,כ'וע"אהרובוב

וחיאוריהמודליםניסויים,סטילוליטים:והיוצרוח Vלחהמסחשלהבסיס
 2צ,קר'ו ..רכצמןע"אהרובוב

מחמשךפרויקטלשימורגיאולוגייםאחרים
~ J ~~ 3 

ישראלשלהדרומיחהחוףמשפלחקרקעוחשלמכניוחחכונוח
 4ח,גבירצמן .. 'חצורא"אוריין

השפד"ןבמפעלהקולחיםשלההחדרה-השבהבמערכחוהצטברוחוהמנגןמקורוח
 4ב,לזרא"בורגא"גבריאליא"אורן

סיסמייםלאזוריםשאןביחעירלחלוקחרקערעשנחוניניחוח
פרלמן ..דגילרט"אקסיבבקומ"יזרסקימ"קלמבובי'ו'מ"גורשטיין ,,'זסלבסקיג"אטייב

 4א,רצבורג IIש ,,'ליבשי'וו"גילר .. 'דןב"

סטלוליטיםהחפחחוח
 5 "אייל

המוקדםבטרציירהקנדיחבקורדילרההמחיחהבארועישבירהחופעוח
 5ק,אוסד'וש"פייבשטיין ,,'אייל

מנחהאופקולכןעולמימידהבקנהאירוע-שנה 4סססלפניהחמההחקופה
בהולוקןסטרטיגרפי
~~ 5 

בנגבךפוספטיםכרייחלהרשוחישהאם
~~ 6 

המלחיםלבקעהגשםמקורוחשלגיאוכימימיון
 6א,וגבורא,רזובטלפלכסר,ע" ,,'אבקר

לוחוחוניקחטקטשלכחופעההכרמלהרמבנה
 6צ, Dבן-אברה ,'.כ'ול" Dאפלבאו

קריוחבאזוררקערעשמדידוחבעזרחקרקעחחמבנהשיחוזר
ד"גילר ,'.דןג"אטייבמ"יזרסקימ"קלמבובי'ו' ,'.זסלבסקימ"גורשטייןט"אקסיבבקו

 7א,רצבורג IIש ,'.ליבשי'וו"גילרב"פרלמן

הפארןהעחקלאורךודולומיטיזציהברזליחמינרליזציהחופעוחשלקצהמרכיבי
 7ש,אילביב"ליסטובסקיא"מטיוס ,'.אראל

הכרמלרכסשלמזרחיחוהצפוןהמזרחיחבחזיחומורפוטקטוניםמורפולוגיםאלמנטים
כרמל-יגורשברלאורךצעירהטקטוניחלפעילוחסמנים-

 7ע,זילברמןע"סלמוןב" Dגריבבאו ,ל,אשקר

ישראלמדינחמצרכיכנגזרחהגיאולוגיהמכוןעבודח
~~ 8 , 
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יהצבאשירותולאחרהריאל.'-הספרבביתהתיכונייםלימודיואת

םלמדעיוחביםרלמ ,לשטחנטייחוובעקבותהתותחניםבחיל

 .יהגולהגיאוללימודיאסףפנה

בגיאולוגיהןוהראשלחוארדיםומילהתאסייםאסף

-בןבאוניברסיטתולמינרלוגיההיגולויאגלבמחלקה 1978בשנת

 . 1982בשנתמוסדבאותוהשליםניהשארהתוואת ,בנגבגוריון

מחצבים-להנדסתבמחלקהסףאלקיבשייהשלהתואראת

 . 1994בשנתבטכניון

הפלסטיקהתייבתעשאסףבדע 1983-84בשנים

עבודהשילבהוא 1984בשנתשרכא ,םירביבמעוזיבמפעל

מכוןי"בתמכחוקרלעבודאסףהחל 1984בשנת .פיןורבמדרשתקהפלסטיהבתחוםוהשתלמות

מינרלוגיההיהתוווהתמחפעילותושליהעיקרהתחוםלישראל.םקליימיכקונצרןשלוהפיתוחהמחקר

 ,סדובמתופוריעבודהשנותבתריסרעסקבהםוהמעשייםטייםרויאהתהמחקרנושאיבין .תעשייתית

מינרלי ,סיליקהחולות ,דמוית-צורחרסית ,ביטומינייםםיפוספטללוכ ,םטיפהפוסחקראתלצייןראוי

אסף .ריכוזוהעשרהתהליכיעלתכונותיהםשלההשלכותו Vבמרבםגלימרחואיפיוןלרבותאשלג

-12הבכינוססדום.בהראשלגןמינרלישללוצילנוןיהרעעלאותמצההפרסאתי"בתמקיבל

עלהמחצביםולמדעילהנדסהשראלייהדוהאיגבפרסזכהאהו ) 1994ה(בחנוכמחצביםלהנדסת

שלבדרךהייכרשלבנושא ,בטכניוןמחצביםלהנדסתלקהחבמצעביאשרהדוקטורטעבודת

בהתייחסותזאתכל ,ההשבחהגייתווטכנוללוגיהותיהל ,גיהולרנימהביןקורלציה-המסה

וגםהבוחניםבועדתמעולהדעתתוולחזכתהזומחקרעבודת .םוסדבהרהאשלגניותלמינרליזציות

 .הבינלאומיתוהמקומית ,המקצועיתבספרוחרואראוהעבודהמממצאיחלק ;מקצועאנשיידיעל

מאגמהחברתאתמויהקרואמינפמהרדדברוחעםדיחוי"מתמאסףפרש 1996בשנת

רבמקצועייןטינומהחברהצברהותמעטשניםךותהנדס.יווגילגיאו-יישומי Vבייעוהתמחתהאשר

זו.מרשימהתבהתפתחוחשובחלקהיהולאסף

האדםאהבתאתישכחולאחבריוהרבה.בצניעותוהתבלטו ,רומסהחפמשאישהיהאסף

 .ו"תשסכסלוחודשבראשעתבטרםמאיתנונלקחאסףשבו.יוחמוהאופטיחוכמתו ,ליבוטוב ,שלו

 .ועיראנבו ,נתאיוהבנים ,כמיאישתו-חדיומבלוקריםוהי ,ואחותאח ,הוריםאחריוהותירהוא

 .ברוךזכרויהי

-.&­
~( 

טרסנימצבי



 31/12/05לווםז"לגרדרפר~ע"שהפרסקרודו"ח

 31/1%1%005ליוםז"לגרדרפרץע"שהפרסקרווד"ח

החברהליידעניתניאשרהגיאיליגית,החרבהשלהביקירתיעדתלהיראיתבהתאם
 . 31/1212005לייםנכיוהקרןמצבלהלןמיאכהקרו,ר IIיליי

ערך mבניירהשקעותא.

אנמניתקרן-ל IIחיפיא
אנמניתקרן-סגילה

ערךנקוב

1,341.94 
5,518.00 

דחשיםבשלקיםערך
5222.16 

20,450.81 
 li!J %5,67% • 97ערך mניירסה"כ

בשקלים mהשעקב.
 02500/21-330ש IIעי

דחשיםבשלקיםערך
1,049.77 

לפייזאתאביטלאדייהילגביסייןאיריתר IIדלהפרסחילק 2005בשנת . 1
החברהידעמקיפתניתןאחת)לכל li!J 500 (הפסר.סכיםהפסריעדתהחטלת

בקיביץהגיאיליגיתהחברהשלהכלליתבאסיפהניתןהפסרהגיאיליגית.
שדה.משאבי

סגילה.אנמניתמקרןערדנייריתשלמפדייןמימניהפסרים . 2

ירישלים.ציין,ככרסניףמ, IIבעלאימיבנקמסמכיי IIעפנערןהכספיח IIהיי . 3

בברכה

קלבירני
-1)הקרןר IIיי

 .בפניניהיגציאשרלמסמכיםמאתיםאיתיימצאניח IIהדיאתבדקניכילאשרהריני
 :הביקירתיעדת

א mש ~~

O;dג 
ליפהאילגה

~ 
~ 



לסיקפםיaוירותובנח:דםויומדסיתותיתומ

ר'2כ.םחלרקצירקרבגןרכםרגןM.ןבסת D'נרK'רב

יהס'ב:םרג.רלוא'גה'ל'!חסההקלnןברגדןר.ןבנרK'רבס'חס

'צסר 'ס,"ףגאףרגןר.ןבחס D'ראנ'רב

דכ"הראל'!חסהם1בןדנiה,חר'נרא.oרבהס'

MERC Aש-US 
 'ספ''אI'.גרהמכןר

רג.ל'Iא'י'גהם1בן

 2005לשנחביקורחועדח

הישראליתהגיאולוגיתהחברה
 1239ת..ד

 91000לרושלים,
 ) 58000415(ע"ר

b -1 .... ~~ן't 

 i '.ז; גiO 4t'ו:~

 ,t1זו 4 ,~

ביקורתועדתישיבתפרוטוקולהנדון:

הרוחהמדווי )""ום(סרכם

Oנככהכוזור3ו 8.500

נכנסהסרעת 4.000

לנכסmtרפ 2.000

ת'צקדםרחרביתהתקפ 5.000

צרדר'oמיראסנ,חשהרבת 4,364

לר'Dדסשחסככר'

לר'Dדםשחסר'בכ

Israel Geological Society 
P.O. Box 1239 
Jerusalem, 91000 

31.12.2005 

הערותלבואויןאותומאשריםאבו 2005הכספיםלשבתהעמותהשלהכספייםבדוחותשעייבולאחר

בוספות.

דב.יקורתדעותחברי

יופהאולגה

 qל~

~ 
M 

ארליךשרה

 ) J .1<ג



וסנכהת

 2005לשבחכספידוח

 1239.תר.:זםויMIוtררג.רלוt1'ג'ת:זובתת
 II 5500084ה D.רבכtוםת'קtוםפר • 580008415עפרתהcענרפ

 1005תנשלררלוt1'ג.ג'ת:זובתתווםוו:זרת:זםכתןזאוב
 ) 533 ף'oנ(ר'לנnפ.םנבבק 240999רע"ששתוס

 n2004בשIנ:תבעה

 Dנככרפnתשהת

ד'!(רכח

 ' 0'1סרדי

התרפת

תואנn:ז

הבסק)(הפוקnכרןס

רם'לנnפ.נבבקרע"ש

 D 2005נככרפnתשהת

דרבכ'רבח 7 3%

 DםגדדםיםםסנפIיןיונ 91 37%

רגלי 149 60%

 'Dרכח 247סה"כ

קסדתרפ

הםלח 'Dעפמל'

K 'ת"'D nס'O .,רגרחדפ.nצזיל'בוrיזיובתיצלוז

O'נtםתאררהרל'!1דםםהלרקפהם ,פר",וא'נרבת

עב"מוזרש'D"ללפם'לעפמשנר

שmותץתרבא:דג;ןדnvנח

10,345.77 
0.00 

10,345.77 
122,042.70 

122,042.70 
73,910 

0.00 
17,290.00 
56,620.00 

5,250.00 
5,250.00 

14,000.00 
2,500.00 
5,000.00 
1,000.00 
3,000.00 
2,500.00 

flna 5ג 7רםנב:זתכ,S48.4 1 

118,326.70 
72,555.00 
3,434.00 

27,315.00 
510.10 

6,683.00 
4,680.00 
2,790.00 
359.60 
0.00 0.00 

5,250.00 
5,250.00 

67,530.40 
67,530.40 

12,610.65 
5,405.65 

7,205 
2,954.20 

405.20 
2,106.00 

69.00 
374.00 

 106,671.95כ..דחcבותר lrהס

18,876.52 
0.00 

 115,548A7הס"כ

םנכ

אהזררדכרעד2כיםוי

סירדסניי

דוcן.רפ םד1!'ןרn'ע

ארתאםrתם

 m"וועפתואצוהת

 2006שלתנ:תבעה

rזnרוב.שפכברפאA אשפיכD " 

סירויםיבmם

ת Uשרדןפםדונעיתוסי,ר'םיתצקיירםדחונןתהקפת

וסויירםתריצקיםןוןלרכיתומתהנ

nuמת

וההעפ

יסנכרן,פנה' .תאסי

לםי'D'ר'לרנ'I<ם ם(!'

קסדרפתר mה

 2005תנש-ר M <!'ד
 )ז:כר'D 250 • 68.85$ <!'ל(

אהרחרתחזזקתפערל ,חתז<!'

 2001-02סב'ארבסרתאת pר mת-זתכ o' mג

עלפרתנבק

אחהשתםו

אחהרשררתשלשחת

mלכק ' Dנפקדהתספ

 'Dהעזפלנבבקרע"ש

הבסק)(רקהפnכרןס

רזפת (!'עב ~:ד:nnזםל,

 n.רגןא'Iליגדההרבחאישנת

, 
 ~ N rףערםרשפס'

.ררנn.רר~~זגרב



גיח Iל Iהגיאהחברהפרסי

לחוארעבודחהעלקמאילרוניהשנהמוענקז"לגרדר Vפרדר'שםעלהגיאולוגיחהחברהפרס

באחריםמבנייםכשליםשללאחורניחוחידיעלהיסטוריוחקרקעחנודוח"חישובבנושאשני

ארכיאולוגיים:

סדרחעלמטיוסאלולפרופ'השנהמוענקז"לפרוינדרפיפרופ'ע"שהגיאולוגיחהחברהפרס

סדימנטריים.חהליכיםלהבנחהמעברמחכוחשלאיזוטופיוחשיטוחשלפיחוחשעניינםמאמריו

f 



לאורךהבאהההרסניחהאדמהרעידחמאפיינישלהאקטואליחבסוגיהעסקהשלישיוהמושבהבקע

הבקע.

ניחנוהרצאוחוהבקע.הטרנספורםשלהפעילוחוקצביההחפחחוחשלביבגיל.עסקהראשוןהמושב

רנישטייני~:גידיברטוב.יוסיאיל.יהודהאיל.משההורובי~.אהרוןהיימן.אריאלגרפונקל.צביע"י

אבנ.יויואבגינחחנןברטוב.יוסיקלבו.

בן-צביע"יניחנוהרצאוחוהבקע.הטרנספורםשלההיווצרוחוגורמיבמבנהעסקהשניהמושב

עקיבאסנה.עמיחיוינברגר.רמיאיל.יהודהרון.חגימרט.יוסיעגנון.אמו~גרפונקל.צביאברהם.

 .פריזלנדרואוריגרדושמיקיפלכסר.
הבאהההרסניחהאדמהרעידחשלוהמנגנוניםהעצמההמיקום.בהסחברוח.עסקהשלישיהמושב

רמיבר.גדעוןזילברמן.עזראאמיח.רבקהעגנו.אמו~בגין.בניע"יניחנוהרצאוחהבקע.לאורך

לחובסק.יוולדימירהופשטטר

הישראלית:הגיאולןגיתהחברהכבס

 17סנרשמולכנס . 2סס 6לפברואר 19-2סהחאריכיםביןשאןביחהארחהבביחיחקייםהכנס

בהדרכחשאןביחשלהארכיאולוגיבאחרבביקורנפחחהכנסחקצירים. 14סוהוגשוחברים

מושבהיהובנוסףמקבילים.מושביםבשלושההרצאוח 1ס 8החקיימובכנסהחופרים.הארכיאולוגים

 6החקיימוהכנסשלהשלישיביוםיח.הגיאולוגהחברהשלהפרסיםלחחנישהוקדשאחדמליאה

הכנרח.וסביבהכרמלהגלבוע.החחחון.הגליליזרעאל.עמקשאן.ביחבעמקמקביליםסיורים

האדמה:למדעיהישראליהעיתון

נחמןשללזיכרוהרביעיח.החוברחהכנס.לקראחלאורחצא 2סס 5לשנחהשלישיחהחוברוח

הקרובים.בחודשיםלאורחצאשולמן.

מאמריםלהגישהאדמהבמדעיהחוקריםוציבורהגיאולוגיחהחברהלחבריבזאחקוראיםאנחנו

אוחן.לערוךולהחנדבנושאיוחלחוברוחנושאיםלהציעלחבריםפוניםאנוכןכמולעיחון.

בשלביםמצוייםוהיחרנדחו. 4החקבלו. 4מחוכםמאמרים. 17רקלעיחוןהוגשו 2סס 5בשנח

שיפוט.שלשונים

העיחון.בעריכחמשקיעשהואהרבההעבודהעלמרטליוסימודההגיאולוגיחהחברה

 Jי



 ) 2005-2006 ("ה Oחשלשנחהגיאולוגיחהחברהפעילוח

הגיאולוגיתהחברהבחסותהבאיםהאירועיםהתקיימו 2סס 6שנתותחילת 2סס 5שנתסוףבמהלך

הישראלית:

אילח Vבמפרהחזקההאדמהלרעידח Dשני 10לציווכנס

לחקר 1995בנובמבר-22באילת Vבמפרשקרתה ) M7.2 (הרעידהשלבתרומהלדוןמנתעל

גידיהופשטטר,רמיע"יאורגןהכנסהאירוע.בעקבותשנעשועבודותהוצגו , Vבאראדמהרעידות

במשך . 22.11.2סס-5באביבתלבאוניברסיטתונערךמרקוושמוליקפרידמןסםעגנון, Vאמובר,

מקומיים,אפקטיםעצמה,הרעידהשלוניתוחעכשוויותבתצפיותשעסקועבודותהוצגוהכינוסיום

הרצובכנסמכניים.ומודליםהמשנהרעידותהערבה,ודרוםאילת Vבמפרהפאליאוסייסמיהרקורד

מטמון,אריאמית,רבקהמיידה,פרידמן,סםזסלבסקי,יוליבר,גדעוןווסט,הללהופשטטר,רמי

תקציריוסטודנטים.חוקרים 6כ-סכללהקהלשמיר.וגדילייחובסקיולדימירבגין,בניעגנון, Vאמו

 .) www.igs.org.i(ןהגיאולוגיתהחברהבאתרמוצגיםההרצאות

 : Vהארכדורמדעי Dיו

להגיערצוננובעקבות . 1.1ס. 6חנוכה,שלשביעיבנרהשנההתקייםהחמישי Vהארכדורמדעייום

"הצדהיההיוםנושאהירדן.בעמקכנרתהאקדמיתבמכללהנערךהעיוןיום , Vהארברחבילקהל

שלהמצגותמגוונים.בנושאיםהרצאות 8וניתנואיש 12כ-סהשתתפוהעיוןביוםהטבע."שלהאפל

 .) www.igs.org.il (הגיאולוגיתהחברהבאתרלצפיהניתנותההרצאות

הכחדותקסל),(רוניתמטאוריטיםפגיעת-מהשמיםאבניםוהמרצים:ההרצאותרשימתלהלן

בעירהמדרוןגלישותעלצפתזקניהשפעתעשת),(יורםהאבולוציהאתהמניעהכוחהמוניות:

אסיהמזרחבדרוםהתהוםבמיהארסןהרעלתאסוןלנסקי),(נדבוולקניותהתפרצויות ,) Vכ(עודד

האוקיאנוס-ניניואלקייגן),(אליסהובישראלבעולםצונאמי-וינוס"ראה"היםגבריאלי),(איתי

דובובסקי).(יעלהשמש?תחתחדשמה-אוירוזיהוםגזית-יערי)(נעמהההפכפך

דור.ובחוףשפיים-געששלהחופיבמצוקהרחב;לקהלגיאולוגייםסיוריםשנינערכוחנוכהבשבוע

איש. 3כ-סהשתתפובסיורים

לאורכוהבאהניח Oההרהאדמהורעידחהמלחיםבקעבנושאעיוו Dיו

יוםהמלח.יםלבקעהקשוריםשוניםבהיבטיםשהתמקדעיוןיוםהתקיים 2סס 6לינואר 5בתאריך

הכנסהגיאולוגי.והמכוןלמדעיםהלאומיתהאקדמיההגיאולוגית,החברהשלבחסותםנערךהעיון

 15כ-סנכחוהעיוןביוםבירושלים.הלאומיתהאקדמיהבאולםוהתקייםבר-פרגועודדע"יאורגן

מוצגיםגםוהםלחוברתאוגדושתקציריהםהרצאות, 22כללהכנס . Vהאררחבימכלמשתתפים

ומבנהגיללסוגיותהוקדשוהראשוניםהמושביםשני .) www.igs.org.il (הגיאולוגיתהחברהבאחר , 
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