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Abstract 
 

Deep hydrocarbon accumulations below 5,000 m have been discovered in the South Caspian basin at the end of 20th century (Bulla-
deniz, Bahar, Janub-2, Shah-deniz). A unique geological-geophysical data set gained during last decade on the South Caspian basin 
containing results of studies of super deep wells, mud volcanic ejects from the depth up to 14 km, deep seismic, and advanced 
modeling technique allowed us predicting of accumulations below 7 km. 
 
The burial history of the South Caspian basin central part is characterized by continuous sedimentation and stable subsiding from the 
Upper Jurassic to present. Avalanche sedimentation during Pliocene-Pleistocene (up to 3 mm/year) resulted in deposition of 10 km 
thick Pliocene-Quaternary succession. The total thickness of sedimentary cover in the SCB reaches more than 25 km. 
 
Numerous data testify to a good generation potential of Oligocene-Lower Miocene sediments (Maykop Series), for an example, TOC 
– is 12.39%, HI – 588 mg HC/gСorg in mud volcanic breccia. Kerogen type of organic matter varies from II to III. Good source rock 
properties have been revealed in Middle-Upper Miocene sediments (Diatom Suite), and some intervals of middle Jurassic and Lower 
Cretaceous rocks. The South Caspian basin is characterized by the abnormally low-recorded values of geothermal gradient - 1.30С-
1.80С /100 m. From T and R0 predicted values oil and gas “windows” in the western shelf and continental slope are located in interval 
5-12 km; in the deep-water zone – 6-14 km. These zones are corresponded to the occurrence of the principal source- rocks in the 
South Caspian basin-Maykop Series and Diatom Suite. 
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Isotopic –chemical composition of fluids testifies to a wide temperature -pressure range of HC generation and migration. Subvertical 
migration of HC fluids in an extremely high scale and with a high rate is a typical feature of the South Caspian basin. Numerous deep 
faults, mud volcanoes channels and subvertical decompacted bodies traced to the basement might serve as channels of fluid migration 
from source to trap. Porous and permeable laterally connected sand bodies in some Lower Pliocene intervals (Productive Series-PS) 
create a fluid conduit network within the basin providing pathways for lateral HC fluid migration. 
 
Interplay of large river systems, rapid sea level and sediment supply changes in the Early Pliocene played an important role in the 
accumulation of reservoir rocks. Southward progradation of PaleoVolga system in some PS stages (Pereriva, NKP Suites, and possible 
PK Suite) provides a good reservoir potential for these sediments. Existence of overpressure zones in the studied area enables 
preservation of reservoir quality in the deeply subsided horizons. 
 
Results of basin modeling showing the vast (up to 8 km on the extent) petroleum source rocks in the deeply subsided central part of 
the South Caspian basin and existence besides large anticline structures the numerous lithological traps formed as a result of facial 
heterogeneity of PS sediments allow prediction of large ultra deep HC accumulations in this part of the basin that is confirmed by fluid 
flow recorded by geochemical survey. These data allow us to significantly increase the initial potential resources in the basin. 
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South Caspian basin is situated on the southern margin of the Euarasian in the central part 
of the Mediterranean-Himalayan folded zone. Its present shape and petroleum system were 
formed as a result of the interaction of Eurasian, Indian and Arabian plates starting from 
Triassic.  

Principal oil-gas basins all over the world 

South  
Caspian 
Basin 



 

Lithological-
paleogeogra- 
phic map of 

Paratethys at 
the end of 
Messinian 

 
Compiled by 

Khondkarian S.O., 
Sherba I.G., Popov 

S.V. 
 Paleontological 
Institute of RAS, 

2003 

As a result of continental collision of relict fragments of Gondwana and  
EuroAsian  plate in the Late Miocene the Caspian basin was isolated 

from the Paratethys  



 
 
   

  
      

 Structural setting 
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• Typical features:  

Rapid uplifting – the velocity of vertical movements on the anticlinal  
structures  reaches  1.2   –   4.5 mm/year. 
Rapid subsidence  –   25 to 50 mm/year 
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Image courtesy of  
Khalid Soofi Conoco 



 
      

  

 

 

Subsiding history 
 



 
      

  

 

 

The map of sedimentation rate  
in  Pliocene-Quaternary time 
 

Burial history  
 
Continuous sedimentation from the 
Upper Jurassic to present.  
Avalanche sedimentation during  
Pliocene-Pleistocene (3mm/year) 



 
      

  

 

 

 

(GEON, 2003) 

Typical feature: 
Due to large sediment input and rapid subsidence the sedimentary 
cover is as thick  as 25-30 km 



 
      

  

 

 

Typical feature: 
 
10 km thick Pliocene-Quaternary 
sediments,  
large portion of mudprone intervals 
in the  Cenozoic section (10- 25 km) 
 



Absheron onshore-offshore geothermal 
gradient map 

For deeply subsided zones with thick sedimentary cover and thick 
shielding  mudprone  Maycop Series the predicted data display very low 
geothermal gradient  - 1,30С-1,50С /100м  



 

    

 

 
  

Absheron onshore-offshore heat flow map 

And very low heat flows less than 0,02 W/m2 



 
      

  

 

 

South Caspian Basin 

Location of mud  
volcanoes in the 

Typical features: 
 
The highest in the world density 
of mud volcanoes 



 
      

  

 

 

And  wide occurrence 
of  subvertical bodies 
          with deeply penetrating chimneys 
           providing fluid migration pathways 
 

Fragment of seismic  
line across offshore   
part of the South  
Caspian basin 
 A. Gadjiyev, 2008 

 



 

 

 
  

    

  HC KITCHEN 
and MIGRATION 



A high generation potential of Oligocene- 
Lower Miocene sediments (Maycop 
Series). 
In mud breccia of Maycop age from  
the volcano Boyuk Kyanizadag in the 
depth interval 5400-6100 m 
it has been revealed  
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Notes by Presenter: Sediments of Maycop age (Oligocene- Lower Miocene) in the section of mud volcano Greater Kyanizdag occurs in interval 
5400-6100 m. 



 

 

 
  

     TOC =1,66% 
HI – 140mg HC/gOC 

OI  

 



 

 

 
  

    

Otmanbozdag 
 



 
Notes by Presenter: Within location of other volcano – Otmanbozdag,  Maycop series occurs here within interval 5150-6625 m.  



HI- 588мг HCmg/gOC 
TOC= 1,92% 
 

 

 
 

 



 
 
Notes by Presenter: According to cumulative curve compiling data from deep wells in the western flank of the South Caspian Basin temperature - 
600 is marked at depth 4 km, 1000-6,2 km.  Abnormally high values of mainspressure reaching 1000 atm. and more at depth 5 km are also have been 
determined. 



Bahar  

Predicted temperatures for 
Bahar field at the depth 10 km is 
1800 C 
 



 

    

 

 
  

 

3D model of the structure of 
Maycop Series top  
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Thermal modeling: Present 
Temperature on the top of Maycop Series 

 

 

Absheron onshore-offshore 

T (C0) 



Thermal modeling: Present 
Temperature on the top of Miocene 

Absheron onshore-offshore 

T (C0) 



 

    

 

 
    

 

Pressure modeling: Present 
Pressure on the top of Maycop Series 

MPa 



 

    

 

 
  

Pressure modeling: Present 
Pressure on the top of Miocene 
 

Absheron  
onshore-offshore 
 

MPa 



 
 
   

  
      

The estimated maturity of ethane of gas 
hydrates calculated on dependence  
δ13CC2H6 - Ro is 1.47-1.94%.  
It is corresponded to the depth over 10 km 
and stratigraphical correspondence of gas 
generation centres to the Miocene-
Paleogene deposits. 

Zafar Mashal 

Zafar Mashal 



Temperature in  
the sedimentary  
cover of the South 
Caspian deep water 
part  
 
 
 

Vitrinite reflectance in  
the sedimentary  
cover of the South 
Caspian deep water 
part  
 

L.Lerche et al., 1997 
 



Modified after Wavrek et al., 1996 
Organic matter maturity profile across the South Caspian basin





 





The vertical zonation of HC generation in 
deep water zone of the South Caspian  

Channels of HC fluids migration 
 



 
A. Gadjiyev, 2008 
 



 

    

 

 
  

Do we have reservoirs at the big depth?   



 

    

 

 
  

 
,  Davies et al., 2004 

 Pre-Fasila 



 

    

 

 
  

Lithology model, top of PK Suite 



 

    

 

 
  

 

Pressure model, top of PK Suite MPa 



 

    

 

 
  

А – porosity coef. , pore pressure  is 0,1, 20; 40 и 60 MPa from curve 1-1 to 4-4 
correspondingly; 
B – permeability coef., pore pressure is  0,1; 10; 20; 30; 40; 50 и 60 MPa 

Experimental data on the porosity, permeability  
  changes depending on the lithostatic pressure  
                  (pore pressure is constant) 

Abbasov et al., 1997 



 

    

 

 
  

Porosity model, top of PK Suite 



 

 

 
  

    

 
, Davies et al., 2004 

Fasila 



 

 

 
  

    

Paleogeography of the Fasila Suite basin based on the 
sandstones mineralogical composition, sedimentological  
data and log interpretation 



 

    

 

 
    

Paleogeography of 
the Balakhany VIII 
basin 



 

 

 
  

    

Lithology model, top of Fasila Suite 



 

    

 

 
  

 

Pressure model, top of Fasila Suite MPa 



 

    

 

 
    

 

 

Porosity model, Fasila Suite 



 

    

 

 
  

Model of Petroleum Systems in the South Caspian basin 

Modified after Narimanov, Abrams, 1996 



 

 

 
  

     HC MIGRATION and SEEPS in the 
SOUTH CASPIN DEEP WATER PART 

         POSSIBLE  
HC ACCUMULATIONS 
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Thermal modeling: Present 
Temperature on the top of Fasila Suite 

Absheron onshore - offshore 

 

T, C0 



 

    

 

 
  

S.R. Fowler, et al., 2000 



 

    

 

 
  

Cumulative chart of mud volcano activity from Lower  
                              Pliocene to Quaternary 
                                                                                                                           Yusifov, Rabinowitz, 2004 



 

 

 
  

    

 

Vitrinite Reflectance value 
in Oligocene sediments at Upper 
Pliocene time, 1.8 Ma Akchagyl 

Absheron onshore-offshore 



 

 

 
  

      

 

Absheron onshore-offshore 

Vitrinite Reflectance value 
in Oligocene sediments at Lower 
Pleistocene time, 0,8 Ma (Absheron) 



 

 

 
  

    

Geochemical  survey  
was carried out within  
the North, Middle and  

South Caspian  
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Thank you for attention 




