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Abstract

The Gulneri Formation has been studied in three surface sections (Azmir,
Degala and Dokan) from northeastern Iraq. The lithology of the formation is
characterized by grey to black limestone and marly limestone in the Degala and
Dokan sections whereas, in the Azmir section, fissile calcareous shale and marly
limestone with pale to reddish color are dominated which occasionally contain
fish remains. The grey color may reflect the very low amount of total organic
carbon (TOC). Black color of the rocks in addition to fissility and fish remains
may refer to anoxic environment prevailing during deposition of the Gulneri
Formation.

The age of the Gulneri Formation is determined as early Turonian based on
calcareous nannofossils.

Microfacies analysis revealed that three microfacies, mudstone, wackestone
and packstone microfacies have been recognized. The predominance of dwarfish
planktonic foraminifera (Heterohilex) and thin shell filaments particularly in
packstone microfacies represent Heterohelix Shift Event and Filament Event
respectively. In addition to these events, fish remains, pyritization of radiolaria,
elongation of planktonic foraminiferal chambers and glauconite are refered to
anoxic environmental conditions that may have been coincided with the global
Cenomanian-Turonian Oceanic Anoxic Event (OAE-2).

Geochemical data such as TOC, major, trace and rare earth elements and
their implications in productivity, redox, clastic influx and climatic indications
show that the productivity was high in the Gulneri Formation at Azmir, Dejala
and Dokan sections despite Azmir section paucity of organic matter. The redox
conditions indicated that the formation was deposited under the influence of
anoxic conditions in the absence of the real euxinic conditions. The main factor
in the accumulation of organic matter in the Degala section was productivity
with a secondary contribution for redox conditions. In contrast to the Dokan
section, the redox conditions were responsible for the accumulation of organic
matter and the productivity had a secondary contribution. As for the Azmir
section, despite the paucity of organic matter, the redox and productivity
conditions were high which indicate that the rocks were deposited in an anoxic
condition, despite the color of the rocks, which are light pink and reddish. The
reason for the paucity of organic matter is either the organisms have no ability to
precipitate organic matter or that the organic matter has been oxidized and that
the red color of the rocks is due to the early diagenetic processes.

The Formation in the three sections was located within the upwelling
currents system, which has been confirmed to be on the northeastern edge of the
Arabian Plate, and that the differences in the organic matter content in the
studied sections may relates to differences in the locations of the Oxygen
Minimum Zone (OMZ).



The nutrient supply of the sedimentary basin was transported as detrital
influx, which is mostly wind. The Azmir section was closer to the source
compared to the Degala and Dokan sections. In this regard, the study revealed a
presence of volcanic activity during the deposition of the Gulneri Formation and
the source rocks were felsic. The sedimentary basin of the formation was located
within an active continental margin or the islands arch.

Depending on the relative abundance of illite and mixed layers and the
paucity of kaolinite and chlorite, in addition to the geochemical data, the
climatic conditions were hot and dry and the salinity was very high, which
indicates a reduction of continental supply with indication of transgression
during the deposition of the Gulneri Formation.

The study of carbon isotope showed the existence of isotope positive
excursion with values comparable to what has been diagnosed globally and
regionally. This may indicate the correlation of the Gulneri Formation with
Oceanic Anoxic Event (OAE-2), while the evidence derived from the oxygen
1sotope indicates the presence of warmth during deposition of the formation.
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