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Abstract

The present study include palynostratigraphy for Butmah formation in Tikrit-1
well and palynofacies with hydrocarbons generation potential of that Formation
were investigated from five selected subsurface sections namely Tikrit-1,

Tikrit-3, Baiji-1, Queer-2, and Butmah-2 wells in Northern Iraq.

The optical study of the studied (130) core and cutting rock samples revealed
identifying (98) species of spores and pollen grains belonging to (51) genera
including (3) new species. Few acritarchs, fresh water algae, and tasmanites
were also among the identified palynomarphs.

Three miospore assemblage palynozones determined in this study
representing ages extending from the Late Triassic (Norian) to Early Jurassic
(Hettangian).

The distinguished four palynofacies types in the studied Butmah Formation
based mainly on the percentages of the sedimentary organic matter's components
representing by Amorphous Organic Matters, Palynomorphs, and Phytoclasts
(translucent and opaque materials). The dominant of the Amorphous Organic
Matters is noticeable in the formation in addition to existence of appreciable
percentages of opaque organic matters as Phytoclasts.

The paleodepositional environment for the studied Butmah Formation in the
locations of the wells Tk-1, Tk-3, and Bj-1 appeared to be semi- closed lagoon
with input organic matters from the nearby land (mostly input from fresh water
sources).Whereas, semi lagoon open toward the sea is more likely to be the
paleodepositional environment of the formation in the locations of the wells
Qu-2 and Bm-2.

The evaluation of the hydrocarbon generation potentiality of Butmah
Formation showed that the formation is generally of poor to fair organic matter
content. The analysis of the pyrolysis outputs for selected fifty five samples
signed to being the organic matters of Butmah Formation mainly of kerogen
type III and II with minor contribution from type I kerogen (especially in the

location of Bm-2 well). Immature to marginally mature was the obvious
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condition of the formation as observed from the obtained maturity parameters
with being the middle part of the formation of relatively the highest maturity.

The biomarker analysis done for five selected samples from the wells of Tk-1,
Qu-2, and Bm-2 (three samples) depending on Gas Chromatography, and Gas
Chromatography/ Mass Spectrometry techniques aided in better evaluating the
potentiality of the formation. The Pristane/Phytane ratios indicated to marine
source of organic matters with an obvious input from the land with indications
to no biodegradation effects. The Carbon Preference Index values indicated a
immature to marginally mature conditions with a possible effect of
algal/bacterial organic detritus in the kerogen for the analyzed sample from Bm-
2 well at depth 2865m.

The analysis of the different Tricyclic Terpane ratios and
Homohopane/Hopane ratio showed the carbonate to marl sources of organic
matters in the studied Butmah Formation. Values of Homohopane Index
indicated to marine source of organic matters in the location of Bm-2 well and
showed the effect of terrigenous inputs in the locations of Tk-1 and Qu-2 wells.

The obtained ratios of Ts/ (Ts+Tm) also indicated to carbonate source of
organic matter and immature to marginally mature condition with an exception
for the sample from the depth of 2401.7m in the well Bm-2 which showed
relatively higher value and that due to shallowing occurred in the depositional
environment when approached to the top of the upper most part of the
formation.

Absence of Oleanane in the analyzed samples supported the older age of
Butmah Formation than the Late Cretaceous, whereas the low Gammacerane
Index values indicated to deposition in a relatively normal salinity water
environment.

Mostly marine carbonate is the ecosystem from which the extracted bitumen
of the analyzed samples were sourced and that as appeared through applying the
ternary of C27, C28, and C29 sterane.




