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Abstract 

 

Israel's subsurface geology is well known today, being based on over 400 exploratory wells penetrating Early Paleozoic to 

Tertiary rocks, and on numerous seismic profiles. Both the Paleotethys and the Neo Tethys sequences are found in Israel. The 

Paleotethys sequence is over 3,000m thick and clearly seen on seismic profiles in central and northern Israel but missing in its 

southern part. The Neo-Tethys sequence is the main stratigraphic sequence in Israel and one of the thickest worldwide. It is 

nearly a continuous section, with minor time gaps, attaining a thickness of 10,000m and having a great variability of 

environments of deposition. During this time span Israel was located in the middle of the Tethys, with similar stratigraphic 

sections and tectonic events to both eastern and mainly western sides of the Tethys Ocean. The Neo Tethys consists of four 

tectonic phases separated by distinct tectonic events. (1) The Platform phase (Early Permian to Mid-Triassic), (2) the Rifting 

phase (Late Anisian to Domerian), (3) the Drifting phase (Domerian to Turonian), (4) the Alpine (Syrian Arc) folding phase 

(Senonian to Middle Eocene). The onset of the Alpine phase which overprints all previous structures, left its stratigraphic 

evidence in all Cretaceous and later formations. Two known rifting episodes exist - Middle to Late Triassic rifting basin, and 

Early Jurassic rifting. During the Drifting phase (3) a passive continental margin was developing in the Eastern Mediterranean. 

This passive continental margin is nearly identical to that of northwestern Africa, northeastern America and both western and 

southern Europe. Two old tectonic lineaments divide Israel into provinces and blocks. The oldest group of lineaments is local 

lines, active since the Paleozoic - in several pulses - to Recent, dividing the area into distinct geological provinces. The Ashdod 

line divides the African Plate from the Arabian Plate, active since Early Paleozoic. The second group of lineaments is active 
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since Late Anisian to recent and related to the forming of the passive continental margin and development of the Eastern 

Mediterranean coastline. There is a clear relationship between the oil and gas findings and the Neotethys transgressive carbonate 

and the Neogene regressive siliciclastic. 
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Presentation topics 

• Major stratigraphic sequences 

• Tectonic lines and provinces 

• Tectonic phases and events 

• Neotethys Sequence - Carbonate oil and gas reservoirs 

related to transgressive phases  

• Neogene Sequence - Siliciclastic and Carbonate build up 

gas reservoirs, related to regressive phases 
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Stratigraphic sequences 

• Paleotethys sequence, known from seismic profiles but 

not drilled (>3,000m) and known only in seismic 

profiles in central and northern Israel  

• Neotethys sequence is the main stratigraphic sequence 

in Israel and one of the thickest world wide (~10,000m) 

• Senonian-Eocene sequence (very variable)     

• Neogene sequence (>3,000m, in the deep sea) 
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LOCAL PROVINCES LINES 

Northern Negev Line: 
Separates  the Negev province (Sinai Block) from the 
Judea province 

Active since Middle Permian 

Yafo Line: 
Separates the Judea province from the Samaria 
province 
Active since ? Early Jurassic 
 
 
 
 
 

Carmel Line: 
Separates the Samaria province from the Galilee 
province 

Active since ?Early Jurassic, mainly in the Oligocene   

 Ashdod Line: 
Separates the African plate from the Arabian Plate 
The oldest tectonic line  
Active since Early Paleozoic  
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Provinces are Easily Distinguished By: 

• Different stratigraphic sections and thickness 

• Different seismic profiles  

• Different oil targets in each provinces 



Northern Negev Line 

  

Separates the Negev province (Sinai Block) 
from Judea province 

Active since Middle Permian 



E-W northern Negev seismic line (DS-3576) 
Seismic interpretation by U. Frieslender 

Northern 
Negev Line 

JUDEA  PROVINCE NEGEV PROVINCE 
(Sinai Block) 

Agur 1 Deep Shezaf 1  



The Northern Negev  Line separate 
 the Negev Province (Sinai Block) 
  from  Judea Province JUDEA 

PROVINCE 



Early Jurassic >500m faulting 

NO OIL OR GAS 



Combined Jurassic faults along 
the N. Negev Line >1000m 

Gross thickness map 
 of the Jurassic 
based on boreholes 
And seismic data   



NO OIL! 



Yafo Line 
Separates the Judea province from 

Samaria province 
Active since Early Jurassic 



JUDEA   
PROVINCE 

SAMARIA  
PROVINCE 

Near top 
Cretaceous 

Near top Jurassic 

Near top Triassic 

80 - M - 02 

Figure 1.6: N-S near shore seismic line 
For location see Fig.1.3                                                                                             

       Seismic interpretation by U. Frieslender 

Yafo 1 (projected) Bat Yam 1 (projected) 

YAFO LINE – SEPARATE THE JUDEA PROVINCE FROM SAMARIA PROVINCE. 
                                    ACTIVE SINCE EARLY JURASSIC 



Early Jurassic faulting 

 
 
 
1000m section was not deposited 
In Samaria Province 



JAFFA 1  
Fragmented marine section 
No Messinian  
No Evaporites  

BAT YAM 1  
Reduced / Not deposited 
Miocene section 
Sub aerial Volcanic beds  
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TECTONIC MOVEMENTS AND EVENTS ALONG THE YAFO LINE 



Ashdod Line 
Separates the African plate from the Arabian plate  

The oldest tectonic line 

Active since Early Paleozoic 



 SEDIMENTARY SEQUENCES IN ISRAEL 

• Over 3000m. undrilled Paleo Tethys sequence was found in central and northern Israel (North to Ashdod 
Line) 

• Over 10,000m., of almost complete section and great lithological variability, Neo Tethys sequence was 
drilled in Israel, which  was located in the center of the Neo Tethys ocean with similarities to both 
Eastern and Western sides 

• Intermediate uneven  Senonian – Eocene sequence 
• Un complete and uneven Neogene sequence was found in Israel which was located in the edge of the 

Mediterranean Sea 
 
 

 
• Boundary between the Arabian Plate and African Plate 

 
 

N S 

Near top Jurassic  

Near top Triassic  

Near top Permian 

African Plate 
No Early Paleozoic 

  Formation 

Arabian Plate  
> 3000m of 

Paleo Tethys beds 

                    The Ashdod Line Separate the African Plate from the Arabian Plate,  
                    it is the eastern continuation of northern edge of Africa /Gondwana Plate 
                                                          Active since Early Paleozoic 



AFRICAN PLATE 
ONLY NEOTETHYS 
SEDIMENTATION 
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Eastern Mediterranean Shaded Relief 
       GSI Marine Geology Report No. MG/2/81 
 



The Neotethys 
sequence 

Israel is located in the “center” of the Neotethys 



Israel 

 The Neotethys Sequence 
Israel is located in the “CENTER” of the Neotethys 



The Neotethys sequence is 
the main stratigraphic 
sequence in Israel and one 
of the thickest worldwide 
(~10,000m) 
(“Type Section for the Neotethys”) 

• Continuous  sedimentation 

• Minor unconformities 

• Great variability of environments of 

deposition 

• Main Tectonic Phases 

• Rifting Phase - Late Anisian Event  

• Drifting Phase - Mid. Jurassic  

   Forming of Passive Continental Margin 

    
oil and gas targets in transgressive  
        carbonate Reservoirs 

Early Jurassic faulting 
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Permian: 
Israel is located in the eastern Neotethys: 

Arqov Gas is similar to the Persian Gulf Khuff Gas) 

 
Triassic: 
Israel is located in the western  Neotethys: 
Saharonim oil is similar to the Syrian Palmira Oil   
 

Lower-Middle Jurassic: 
Regional entire Tethys transgression, Israel is located in the central part of 
the Neotethys: Lower – Middle Jurassic oil shows, Ashdod oil, Zohar gas  

 

Upper Jurassic Onwards: 
Israel is located in the western part of the Neotethys: 

No Eastern Tethys - Persian Gulf, oil and gas was found in Israel 

Oil and Gas similarities          



End of PERMIAN

ISRAEL

ISR
A
EL

Reconstruction of the continents into universal landmass of Pangaea as at the end of the of the
Permian (after Dietz and Holland, 1970)

Israel is located in the Eastern  Tethys 
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Upper Permian 
 Arqov Formation (Israel) is  
 equivalent to the  
  Khuff Formation (Persian Gulf) 
  (North field gas) 
-Same lithology 
-Similar thicknesses of members 
-Similar gas shows  

OFEK 2 
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The Triassic in Israel 
 is similar to western Neotethys   
 (North western Africa, southern Europe, both GERMANIC and ALPINE facies)   

Israel – Saharonim Fm. oil  
Is similar to Syria - Palmira  oil 



From Late Jurassic onward 
similarity ONLY to western Tethys  

No “Middle East” oil: 
  Jurassic – Gawar, Cretaceous - Burgan nor Neogene Asmari oil 



- Late Anisian Event , Western Israel was uplifted, deep  truncation and 
thick conglomerate fill 
- Pre Norian down to the West fault, forming the East Mediterranean 
Coastal Line  

Major Events 



L. Tortonian – E. Zanclian 
3 MA 
Noa – Mari B  
Shallow , near shore Sand 

L. Langhian - Mid. Serravalian 
1.4 MA 

  

L. Chatian – Langhian 
7.3 MA 

MAVQIIM EVAPORITES 

                 MAIN 
REGRESSIVE  PHASES 

 
Very reduced section in 
Leviathan field 

Tamar- 4 Sand layers 
Basin floor Environment 
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MAIN OIL AND GAS TARGETS IN ISRAEL

• Poor chances for oil in the off shore 
• Good chances for oil and gas on shore 
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Presentation is based on: 

Examination of over 300 boreholes, 

 drilled in Israel onshore and offshore, 

summarized in: 

The subsurface geology of Israel 
Upper Paleozoic to Upper Cretaceous 

By: Baruch Derin, 2016 
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