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Crude oils recovered from oil fields of West Siberia have been studied. They occur in

Cretaceous (Nivagalskaya and Tagrinskaya), Upper Jurassic (Nivagalskaya and Severnaya),

Lower Jurassic (Tolparovskaya) and Paleozoic (Severo-Kalinovaya) deposits at depths rang-

ing from 1840 to 3227 m. For geochemical characteristic of oil samples we have studied dis-

tribution of n-alkanes, terpanes and n-alkylbenzenes and calculated geochemical parameters

by their compositions. To reveal informative geochemical parameters based on alkylbenzene

compositions we carried out comparative analysis with the parameters calculated by saturated

hydrocarbon compositions.

Homologous series of n-alkylbenzenes, 1,2-, 1,3- and 1,4-methylalkylbenzenes and

1,3-, 1,4-ethylalkylbenzenes were identified in crude oils. Identified alkylbenzenes of each

homologous series contained from 14 to 24 carbon atoms in a molecule. Maximum of alkyl-

benzene distribution in crude oils fell on low molecular homologues С14 – С16 . To determine

both a type of the initial organic material and depositional environment we used Pr/Ph ratio

and ratios of alkanes and alkylbenzenes with odd and even numbers of carbon atoms in a

molecule as geochemical parameters (Ilyinskaya, 1985, Peters and Moldowan, 1993). Figure

1a presents a diagram plotted in the coordinates of the mentioned above parameters. As is

seen from the diagram the distribution of oil samples by the composition of alkylbenzenes is

similar to the distribution of oils by n-alkane composition.

Nivagalskaya (Jurassic) and Severnaya oils are the most similar in depositional envi-

ronment and a type of the initial OM. Crude oils recovered from Nivagalskoye (Cretaceous),

Targinskoye and Severo-Kalinovoye oil fields form the second group. Depositional environ-

ment and a type of the initial OM in Tolparovskaya oil significantly differed from the condi-

tions of other crude oils formation.

To estimate a degree of oil transformation we calculated geochemical parameters by

compositions of alkylmonoarenes (МАВ1 and ЕАВ) and saturated cyclic hydrocarbons

(Ts/Tm and Mor/Hop) (Peters and Moldowan, 1993, Golovko, 1997). The calculation of geo-

chemical parameters by alkylbenzene compositions was based on ratios of the contents of the

most and the least thermodynamically stable isomers. n-Alkylbenzenes and 1,3-, 1,4-
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methylalkylbenzenes were accumulated at the increase in formation temperature and pressure

(Golovko, 1997).

In the diagrams plotted in coordinates of geochemical parameters by the composition

of saturated cyclic and alkylmonoaromatic hydrocarbons (Fig. 1b,c), reflecting thermal trans-

formation of crude oils under study, one can see the division of oil samples into groups, which

have a similar maturity degree. The first group combines the samples of Nivagalskaya (Creta-

ceous and Jurassic) and Severo-Kalinovaya crude oils, while the second group – the samples

of Tagrinskaya and Severnaya crude oils. By the degree of thermal transformation crude oil

recovered from Tolparovskoye oil field significantly differed from crude oils of both groups.

Thus we have revealed the parameters by alkylbenzenes compositions. They can be

used in geochemical investigations both independently and coupled with the parameters cal-

culated by alkanes and naphthenes compositions.

Figure1. Oil distribution in the coordinates of geochemical parameters by
saturated hydrocarbons and alkylbenzenes compositions
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