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Fig. 7. Maps of parameter distribution for the diatomaceous shale unit:

a—TR index, %;aa b—abnormally high formation pressure, MPa; bb c—porosity, %; cc d—formation temperature, °C;dd e—specific volume of free ee

hydrocarbons, Mt; f—specific volume of adsorbed hydrocarbons, Mtff
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part of the Absheron–Pribalkhan uplift, the Kura Depression, the entire

Turkmen structural terrace, and a significant part of the deep-water

basin of the SCB (Fig. 6c).c

The preferred reservoir temperatures for the formation of shale

hydrocarbon accumulations are above 110 °C. According to the map

(Fig. 6d), such conditions are observed throughout almost the entire SCB.dd

The maps of the specific volumes of free (Fig. 6e) and adsorbed 

(Fig. 6f) hydrocarbons, differentiated by fluid type, highlight the mostff

promising areas. According to these maps:

• Free hydrocarbons (oil and gas) are primarily concentrated in the 

offshore area of the Azerbaijani shelf and, to a lesser extent, on the

Turkmen shelf.

• Adsorbed hydrocarbons are mainly concentrated in the coastal

zone and onshore areas of Azerbaijan.

Thus, the main volumes of free and adsorbed hydrocarbons are con-

centrated in the offshore and nearshore areas of Azerbaijan. Addition-

ally, a significant accumulation of free gas is identified on the Turkmen

shelf.

The total volumes of free hydrocarbons (oil + gas) are estimated 

at 2126 Mt, while the total volumes of adsorbed hydrocarbons (oil + 

gas) amount to 104 Mts. 

Assessm ent of hydrocarbon potential of the diatomaceous 

shale petroleum system

The maps corresponding to each evaluation criterion for the hydro-

carbon potential of the diatomaceous shale petroleum system are pre-

sented in Fig. 7. Figure 7a shows the TR map. The promising areas witha

TR values exceeding 20% are highlighted with a semi-transparent gray 

shade. The favorable area extends across nearly the entire SCB.

The promising zones based on the criterion of abnormally high pore 

pressure (over 3.5 MPa) are observed throughout most of the study 

region, with the exception of the Absheron–Pribalkhan uplift system and 

the northwestern sector of the basin (Fig. 7b).bb

For delineating favorable areas based on porosity, a threshold value

above 2% was applied. The favorable zones according to this criterion 

encompass much of the coastal area of Azerbaijan, the Absheron– 

Pribalkhan uplift system, and selected parts along the basin’s periphery 

(Fig. 7c).c

The optimal formation temperature for shale hydrocarbon accumula-

tions is considered to exceed 110 °C. The map in Fig. 7d indicates thatd

almost the entire SCB meets this temperature criterion.

Figures 7e and 7e f display maps of specific volumes of free andf

adsorbed hydrocarbons, respectively, with differentiation by fluid type.

The most favorable areas under each parameter are highlighted.

The analysis of these maps indicates that free hydrocarbons (oil

and gas) are mainly concentrated in the central part of SCB, and to a 

lesser extent, on the Turkmen shelf. Adsorbed hydrocarbons are pre-

dominantly located in the onshore and nearshore zones of Azerbaijan 

and Turkmenistan.

The principal accumulations of both free and adsorbed hydrocarbons 

are concentrated onshore in Azerbaijan and Turkmenistan, as well as in

the central part of the basin. A notably large area of free gas occurrence

is identified on the Azerbaijan shelf.

The total volume of free hydrocarbons (oil + gas) is estimated at

284 Mt, while the total volume of adsorbed hydrocarbons (oil + gas)

amounts to 309 Mt.

Conclusions 

The conducted research confirms the shale nature of the diatom

suite, Maikop series and Eocene deposits of the South Caspian Basin.

These SR form hybrid petroleum systems, which not only generate but 

also accumulate HC, thus constituting self-contained shale petroleum 

systems. The spatial boundaries of such systems coincide with the 

extent of mature SR intervals, which serve simultaneously as both the 

source and the reservoir.

Three shale petroleum systems have been identified in SCB: the dia-

tom shale petroleum system, the Oligocene–Miocene shale petroleum 

system and the Eocene shale petroleum system.

These systems represent unconventional, hybrid petroleum sys-

tems.

The assessment of shale HC accumulations was based on the fol-

lowing criteria: TR of SR, geothermal regime, AHPP and AHRP, poro sity,

specific densities of adsorbed and free hydrocarbons with fluid-type dif-

ferentiation.

The values of these parameters—used to delineate promising 

areas—were derived from a digital basin model and presented as grid-

ded datasets, with each cell containing a calculated parameter value.

To distinguish promising from unpromising zones, the threshold

 values were defined for the following indicators: TR index, reservoir

temperature, porosity and AHFP. Based on these thresholds, maps

were constructed for each individual criterion. Zones of overlapping

favorable values across multiple criteria were interpreted as the most

productive and promising areas within shale intervals, where HC accu-

mulations are likely to be present.

The total estimated volumes of free and adsorbed hydrocarbons 

within the shale petroleum systems of the SCB amount to 8.438 billion

tons of oil equivalent (Table 4).

Table 4. Volumes of free and adsorbed hydrocarbons in shale petroleum systems of SCB

Type of HC

Volume of the Eocene

unconventional petroleum system 

(million tons of oil equivalent)

Volume of the Maikop

unconventional petroleum system 

(million tons of oil equivalent)

Volume of the Diatom

unconventional petroleum system 

(million tons of oil equivalent)

TOTAL (million

tons of oil

equivalent)

Free hydrocarbons 440 2126 284 2850 

Free oil 442 1637 264 2343 

Free gas 147 1260 60 1467 

Adsorbed Hydrocarbons 486 104 309 899 

Adsorbed oil 403 82 257 742 

Adsorbed gas 67 22 47 136 

TOTAL 1986 5231 1 221 8 438
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