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Abstract 

The link between isomer ratios of some hydrocarbons and temperature can be utilised to gauge thermal maturity and direct 

petroleum exploration. In the literature, the C7 Dimethylpentanes (DMPs) are widely utilised to determine the temperature 

at which produced oils are generated. These light hydrocarbons are very helpful, but source mixing, thermochemical 

sulphate reduction, water washing, and evaporative fractionation can all have an impact. For oils derived from sulfur-rich 

kerogens (i.e., Type II-S), proper temperature computation is especially crucial because oil formation starts earlier at lower 

temperatures due to an early shattering of carbon bonds. Standard maturity techniques may underestimate the thermal 

maturity of Type II-S oils due to the sulphur enrichment of kerogen; consequently, alternative techniques specific to sulfur-

rich sources, such as the aromatic Methyldibenzothiophene (MDBT) isomers, are required to precisely determine 

generation temperatures and maturity. There are few studies connecting lighter hydrocarbons to longer-chained aromatic 

hydrocarbons. In this study, the 4-MDBT/1-MDBT ratio is used to directly compute the maturity and generation 

temperatures for Type II-S oils by integrating the light hydrocarbon DMPs and aromatic, sulfur-bearing MDBTs. 
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Introduction 

Marine kerogen is widespread throughout the planet, and the known quantities of low- to moderate-sulfur oils are dwarfed by the 

potential reservoirs of high-sulfur oils. Sorg 6-14 wt% and S/C>0.04 are anomalously high sulphur content oils produced from 

sulfur-rich marine kerogen. In order to aid in exploration, it is crucial to limit the thermal evolution of sulfur-rich kerogen in 

different basins [1]. For maturity approaches that rely on the isomerization of particular chemicals common to Type II marine 

sources, increased organosulfur in source rocks present a problem. Chemically bound Sulphur decreases the activation energy of 

kerogen and starts early free-radical cracking of carbon bonds because sulfur-carbon bonds are weaker than carbon-carbon bonds. 

[2]. Oil is produced at substantially lower temperatures in source rocks with high organosulfur kerogen than in those with low 

Sulphur kerogen. Therefore, when estimating conventional and unconventional oil and gas possibilities sourced by kerogen, the 

temperature and timing of oil and gas generation are critical [3]. There are many techniques described in the literature for 

determining the produced hydrocarbon phase directly from source rocks and for estimating the thermal maturity of various source 

rocks utilising oils. Sulphur plays a substantial role in kerogen's chemistry [4]. The lack of a discernible difference in the methyl-

phenanthrene isomers for Type II-S source rocks may be attributed to the relative abundance of liptinite and vitrinite. All kerogen 

types can be affected by biomarkers that can be used to determine maturities, such as triaromatic steroids, steranes, and hopanes. 
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Depending on the biomarker's isomeric and thermal stability, isomerization equilibrium for biomarkers at high thermal maturities 

ranges from 0.9 to 1.3, making them less dependable [5].  Despite being helpful maturity markers, these must be verified by other 

techniques, particularly for samples taken from the late oil and condensate window. It is necessary to develop maturity indicators 

specifically for kerogen that can be dependable for both low and high maturity samples due to the uncertainty that can occur with 

other regularly used maturity indicators. It has been demonstrated that the Methyldibenzothiophenes (MDBTs), a subclass of 

Polycyclic Aromatic Hydrocarbons (PAHs), are accurate markers of marine kerogen maturity [6]. 

References 

1. Alexander R, Kagi RI, Woodhouse GW. Geochemical correlation of Windalia oil and extracts of Winning Group (Cretaceous)

potential source rocks, Barrow Subbasin, Western Australia. AAPG Bulletin. 1981 Feb 1; 65(2):235-50.

2. Utah I, Mohammadi S, Moldowan JM, et al. Episodic hydrocarbon charge in tight Mississippian reservoirs of Central

Oklahoma, USA: Insights from oil inclusion geochemistry. Marine and Petroleum Geology. 2021 Jan 1; 123:104742.

3. Baskin DK, Peters KE. Early generation characteristics of a sulfur-rich Monterey kerogen. AAPG bulletin. 1992 Jan 1;

76(1):1-3.

4. BeMent WO, Levey RA, Mango FD. The origin of oil generation is defined with a C7 chemistry parameter (2, 4-DMP/2, 3-

DMP). Grimalt JO, Dorronsoro C. Organic Geochemistry: Developments and Application to Energy, Climate, Environment,

and Human History. 1995.

5. Bordenave ML. Screening techniques for source rock evaluation. Applied petroleum geochemistry. 1993:217-78.

6. Canipa-Morales NK, Galan-Vidal CA, Guzman-Vega MA, et al. Effect of evaporation on C7 light hydrocarbon parameters.

Organic geochemistry. 2003 Jun 1; 34(6):813-26.

http://www.tsijournals.com/



