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Using a geology-based assessment methodology, the U.S. Geological Survey estimated undiscovered, technically recoverable mean resources 
of 879 million barrels of conventional oil and 286.2 trillion cubic feet of conventional gas in the eastern Mediterranean area.

Introduction
The U.S. Geological Survey (USGS) quantitatively assessed the 

potential for undiscovered, technically recoverable conventional oil and 
gas resources in total petroleum systems and assessment units of the 
eastern Mediterranean area (fig. 1). The assessment encompasses the 
geographic areas of the Levantine Basin, Eratosthenes Platform, Nile 
Delta Basin, Herodotus Basin, and the Mediterranean Ridge.

The eastern Mediterranean area developed through a complex 
tectonic evolution and is the subject of ongoing research (Abdel Aal 
and others, 2000; Netzeband and others, 2006; Segev and others, 2011; 
Robertson and others, 2012, Cowie and Kusznir, 2013; Sagy and others, 
2015; Granot, 2016; Inati and others, 2016; Segev and others, 2018; 
Steinberg and others, 2018). The tectonic evolution of the eastern 
Mediterranean began in the Triassic with rifting of the African-Arabian 
plate from Eurasia. Rifting continued through the Jurassic, resulting in 
highly extended continental crust across much of the Levantine Basin 
and the Nile Delta Basin. Oceanic crust formed in the Herodotus Basin 
and Mediterranean Ridge as the Tethys Ocean opened. Major sequences 
of petroleum source rocks were deposited across the continental 
margins during the Late Jurassic. The Cretaceous was characterized 
by passive-margin conditions, with carbonate platform development 
along the extended continental margins, and progradation of clas-
tic sequences across the structurally complex, extended continental 
crust. The Eratosthenes Platform was one of the continental fragments 
separated from the African-Arabian plate and moved north as oceanic 
crust subducted beneath the southern margin of Eurasia, forming the 
Mediterranean Ridge accretionary complex. Carbonate platforms rang-
ing in age from Cretaceous to Neogene formed along the margins of the 
Eratosthenes Platform. Repeated sea level changes during this time span 
led to the development of stacked carbonate platforms. Marine source 
rocks were deposited during the Cretaceous and Paleogene. Northward 
movement of the African-Arabian plate in the Paleogene signaled the 
beginning of closure of the Tethys Ocean. In the Oligocene and early 
Miocene, the ancestral Nile drainage was established, leading to north-
directed clastic deposition in the Levantine Basin, Nile Delta Basin, and 
Herodotus Basin. The Eratosthenes Platform collided with the Cyprus 
arc in the Miocene, causing uplift with subsequent subaerial exposure 
and karst development across the extensive carbonate platforms. In the 
late Miocene, the northward movement of Africa resulted in closure 
of the Tethys seaway at Gibraltar and in the complete evaporation of 
Mediterranean seawater, leading to the deposition of hundreds of meters 
of late Miocene Messinian evaporites. Evaporites, being impervious to 
fluids, form important seals, as well as providing traps marginal to the 
salt structures, and, where salt has moved, provide pathways for fluids 
to migrate into post-salt reservoirs and traps (Al-Balushi and others, 
2016). Neogene development of the Nile Delta depositional system 
resulted in further progradation of clastic sequences into the eastern 
Mediterranean area.

Total Petroleum Systems and 
Assessment Units

The USGS defined three total petroleum systems (TPS) encom-
passing eight conventional assessment units (AUs). The Mesozoic–
Cenozoic Composite TPS in the Levantine Basin was defined to include 
the Levantine Basin Mesozoic Reservoirs AU, the Levantine Basin 
Sub-Salt Cenozoic Reservoirs AU, and the Levantine Basin Post-Salt 
Cenozoic Reservoirs AU. The geologic model for the Levantine Basin 
Mesozoic Reservoirs AU is for oil and gas generated from Mesozoic 
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Figure 1.  Map showing location of eight conventional assessment 
units (AUs) in the eastern Mediterranean area. Adjacent lines 
indicate a shared boundary at the outermost line.



and Cenozoic sources to have migrated into sandstone and carbonate 
reservoirs within structural and stratigraphic traps, with oil focused along 
the eastern margin of the AU (Gardosh and others, 2011). The Levantine 
Basin Sub-Salt Cenozoic Reservoirs AU encompasses oil and gas gener-
ated from sub-salt sources and trapped in reservoirs within sub-salt struc-
tural and stratigraphic traps. The Levantine Basin Post-Salt Cenozoic 
Reservoirs AU includes gas from sub-salt sources that either migrated 
updip along faults, or biogenic gas generated and trapped within the 
post-salt section. Gas and oil accumulations are postulated to be mainly 
in structural traps but possibly also in stratigraphic traps (Gardosh and 
others, 2011; Skiple and others, 2012; Plummer and others, 2013).

The Mesozoic–Cenozoic Composite TPS includes the Nile Delta 
Basin Mesozoic–Paleogene Reservoirs AU, Nile Delta Basin Neogene 
Reservoirs AU, and the Eratosthenes Platform Reservoirs AU. The 
geologic model for the Nile Delta Basin Mesozoic–Paleogene Reservoirs 
AU is for oil and gas from several potential sources to have migrated 
into synrift carbonate platform margin reservoirs and synrift to postrift 
sandstone reservoirs formed within deltaic to deep-marine environments. 
The geologic model for the Nile Delta Basin Neogene Reservoirs AU is 

for thermogenic gas, biogenic gas, and minor oil to have migrated into 
deltaic, nearshore marine, slope-channel, and basin-floor fan, and into 
Messinian-age incised valley sandstone reservoirs (Abdel Aal and others, 
2000; Vandré and others, 2007). The geologic model for the Eratosthenes 
Platform Reservoirs AU is for biogenic and thermogenic gas to have 
migrated updip and into carbonate karst reservoirs and reefs along the 
margins of the Eratosthenes Platform (Robertson, 1998; Esestime and 
others, 2016; Feld and others, 2017; Cozzi and others, 2018).

The Cenozoic TPS encompasses the Herodotus Basin Reservoirs 
AU and the Mediterranean Ridge Reservoirs AU. The geologic model 
for this TPS is for biogenic gas to have migrated into distal sand-
stone within northwest-prograding clastic sequences in the Herodotus 
Basin (Tari and others, 2012; Stanton and Macgregor, 2018), and 
for biogenic gas to have migrated into complexly faulted sandstone 
reservoirs within the Mediterranean Ridge accretionary complex 
(Camerlenghi and others, 1992; Fiduk, 2009). The possibility of 
inadequate seals in the Mediterranean Ridge Reservoirs AU led to the 
assignment of geologic risk. The assessment input data for eight AUs 
are summarized in table 1.

Table 1.  Key input data for eight conventional assessment units in the eastern Mediterranean area.

[Shading indicates not applicable. AU, assessment unit; MMBO, million barrels of oil; BCFG, billion cubic feet of gas]

Assessment input data— 
Conventional AUs

Levantine Basin Mesozoic Reservoirs AU Levantine Basin Sub-Salt Cenozoic Reservoirs AU

Minimum Median Maximum
Calculated 

mean
Minimum Median Maximum

Calculated 
mean

Number of oil fields 1 20 40 20.5

Number of gas fields 1 70 210 74.4 1 140 280 143.4

Size of oil fields (MMBO) 5 10 100 12.8

Size of gas fields (BCFG) 30 60 10,000 185.7 30 72 30,000 365.6

AU probability 1.0 1.0

Assessment input data— 
Conventional AUs

Levantine Basin Post-Salt Cenozoic Reservoirs AU Eratosthenes Platform Reservoirs AU

Minimum Median Maximum
Calculated 

mean
Minimum Median Maximum

Calculated 
mean

Number of oil fields 1 5 15 5.3

Number of gas fields 1 70 210 74.4 1 80 240 85.1

Size of oil fields (MMBO) 5 8 20 8.4

Size of gas fields (BCFG) 30 60 12,000 202 30 72 60,000 543.1

AU probability 1.0 1.0

Assessment input data— 
Conventional AUs

Nile Delta Basin Mesozoic–Paleogene Reservoirs AU Nile Delta Basin Neogene Reservoirs AU

Minimum Median Maximum
Calculated 

Mean
Minimum Median Maximum

Calculated 
mean

Number of oil fields 1 50 150 53.2 1 20 40 20.5

Number of gas fields 1 200 400 204.9 1 500 1,000 512.2

Size of oil fields (MMBO) 1 4 200 8.2 1 4 100 6.6

Size of gas fields (BCFG) 6 36 10,000 161.9 6 36 15,000 201

AU probability 1.0 1.0

Assessment input data— 
Conventional AUs

Herodotus Basin Reservoirs AU Mediterranean Ridge Reservoirs AU

Minimum Median Maximum
Calculated 

Mean
Minimum Median Maximum

Calculated 
mean

Number of oil fields

Number of gas fields 1 70 210 74.4 1 25 75 26.6

Size of oil fields (MMBO)

Size of gas fields (BCFG) 30 60 20,000 260.1 30 60 2,000 102

AU probability 1.0 0.9



Undiscovered Resources Summary
The USGS quantitatively assessed undiscovered oil and 

gas resources within eight conventional assessment units in the 
eastern Mediterranean area (table 2). The estimated mean totals for 

conventional resources are 879 million barrels of oil (MMBO) with an 
F95–F5 range from 449 to 1,472 MMBO; 286,174 billion cubic feet of 
gas (BCFG), or 286.2 trillion cubic feet of gas, with an F95–F5 range 
from 138,273 to 494,133 BCFG; and 2,207 million barrels of natural 
gas liquids (MMBNGL), or 2.2 billion barrels, with an F95–F5 range 
from 1,247 to 3,449 MMBNGL.
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