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Abstract

Source rock evaluation based on pyrolysis and organic geochemistry was
performed on shales and argillaceous limestone from Middle Jurassic (Sargelu
Formation) and Upper Triassic (Kurra Chine Formation) in selected wells (Ain

Zalah, Baiji, and Jabal Kand) northern Iraq.

Fifty-six cutting samples from six wells located in northern Iraq were analyzed
to determine the pyrolysis parameters, as well as eight rock samples, were
analyzed for biomarker content to interpret the biological source of organic
matter, thermal maturity, and depositional environment conditions. On the other
hand, six other samples were analyzed to identify isotopes of carbon. All these

samples are mainly obtained from the North Oil Company in Kirkuk, Iraq.

From the point of view of total organic carbon (TOC) values, Sargelu
Formation is rich in organic matter and classified as a good (Ain Zalah) to a very
good (Baiji) and excellent (Jabal Kand) source rock based on TOC% content,
whereas the Kurra Chine Formation has the low potentiality to generate
hydrocarbons as classified as poor (Ain zalah, Jabal Kand) to fair (Baiji) source

rock.

Depending on pyrolysis data and using the Tmax versus HI plot, which is used
to 1dentify kerogen and maturity. The results indicate that the analyzed samples
of the Sargelu Formation in the well of Ain Zalah lie within the mature zone (oil
window), of type III kerogen. While the samples of wells Baiji and Jabal Kand
wells fall within the immature zone and graded to mature zone with kerogen of
type Il and type II-1II in both Sargelu and Kurra Chine formations. The Rock-Eval
data are not always sufficient to define the kind of organic matter through the use
of the van Krevelen diagram because HI and OI are affected by both matrix
mineralogy and the kerogen mixture. For accurate assessments of the source
rocks, gas chromatography has been relied on, which provides a direct indication
of the type of kerogen as well as the hydrocarbons that kerogen can generate
during maturity. Gas chromatography analysis indicates that all selected samples

contained type II kerogen.



The original hydrogen index calculated ranges from 482 to 546 and at a rate of
(510) mg HC / g TOC, which is significantly higher than the measured hydrogen
index (124) indicating that the main source of organic matter was oil-prone type
II. This coincides with the inference deduced by the Pristane/nC,; versus
Phytane/nC;s diagram which shows that Ain Zalah samples located within the
field of type II organic matter deposited under reducing conditions. Also, all

samples are not affected by biodegradation.

Pr/n-C 17, Ph/n-C g, and sterane, diasterane distribution indicate that the source
of organic matter in the samples analyzed is predominately marine algae and
bacteria. This is supported by the predominance of C,s tricyclic compared to Cio

tricyclic terpanes and the greater amount of Css tricyclic than Co4 tricyclic terpane.

The biomarkers related to maturation such as diasterane/sterane, Ts/(Ts+Tm),
and Cy9Ts/Cy9 hopane show that the Ain Zalah samples (Sargelu Formation) are
within early mature (oil window). The highest value of the TAS/ (MAS+TAS)
ratio was found in Ain Zalah samples (Sargelu Formation), indicates the

occurrence of an aromatization process with increasing thermal maturation.

Carbon isotopes analyses and canonical variable support the previous
conclusions that the depositional environment of source rock of the Sargelu and

Kurra Chine formations are marine.

Basin modeling results were used to reconstruct the burial history, temperature,
and forecast the timing of oil generation. The burial /thermal history models
indicate that the source rocks of the Sargelu and Kurra Chain formations passed
the oil generation window in the late Miocene in the Baiji and Ain Zalah wells,
while in the Jabal Kand well the rocks entered the maturity stage at the end of the
Paleocene. The basin modeling results also indicate that the Sargelu Formation
sedimentation was very rapid in the middle Jurassic, which reflects the case of
sedimentation and rapid burial which led to the good preservation of the organic

matter.
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