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1- Biozone A: Kathina sp.- Lockhartia hunti Assemblage Zone (SBZ 4)

2- Biozone B: Idalina sinjarica Total Range Zone (SBZ 5-7)

3-Biozone C: Alveolina globosa-Alveolina pasitisilata Concurrent Range Zone
(SBZ 8-10)
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1- Biozone A: (Rotalia trochidiformis- Rotaliasp. Assemblage Zone)

2- Biozone B:(Nummulites sp.- Triloculina trigonula Assemblage Zone)
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1-Globanomalina pseudomenardii Total Range Zone (P4)
a- Acarinina subsphaerica Concurrent Range Zone (P4a)



b-Acarinina soldadoenesis subzone (P4b)
2-Morozovella velascoensis Interval zone (Part) (P. 5)
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Abstract

For the purpose of studying the biostratigraphy and related sedimentary and
geochemical variations across the Paleocene to early Eocene succession, three
sections were chosen that are distributed from northeastern to northwestern Iraq. The
first section is located in the Dokan area near Kalka Smaq village in Sulaymaniyah
Governorate. The section represents the upper part of the Kolosh Formation that
intertongue with the Sinjar Formation. The second section lies in Sinjar region,
Nineveh Governorate, which forms the type section of the Sinjar Formation and is
composed mainly of limestone. The third section is located near Baglor village in
Dohuk Governorate and consists of the Kolosh Formation with a lens of the
Khurmala Formation.

The study of biostratigraphy through the diagnosis of benthic foraminifera of the
Sinjar Formation in the Kalka Smaq section and in the type section of the Sinjar
Formation. and Khurmala Formation.

Furthermore, the identified planktonic foraminifera from the Kolosh Formation,
in the Paglor section.

Three biozones of the Sinjar Formation have been identified:

1- Biozone A: Kathina sp.- Lockhartia hunti Assemblage Zone (SBZ 4)

2- Biozone B: Idalina sinjarica Total Range Zone (SBZ 5-7)

3-Biozone C: Alveolina globosa-Alveolina pasitisilata Concurrent Range Zone
(SBZ 8-10)

Two biozones of the Khurmala Formation have been identified:

1-- Biozone A: (Rotalia trochidiformis- Rotaliasp. Assemblage Zone)
2- Biozone B:(Nummulites sp.- Triloculina trigonula Assemblage Zone)

While the identified biozones from the Kolosh Formation include:
1-Globanomalina pseudomenardii Total Range Zone (P4)
a- Acarinina subsphaerica Concurrent Range Zone (P4a)
b-Acarinina soldadoenesis subzone (P4b)
2-Morozovella velascoensis Interval zone (Part) (P5)

Based on the lithologic description of the Paleocene to early Eocene successions,
seven lithofacies were recorded, in addition to five main microfacies subdivided into
22 submicrofacies of the Sinjar Formation and four main microfacies for the
Khurmala Formation. Based on microfacies analysis, the back-reef reef and fore-



reef environments are suggested for the deposition of the Sinjar Formation, while
tidal environment is considered for the deposition of the Khurmala Formation,
whereas the Kolosh Formation is determined as turbidity current environment.

The isotopic values of the studied rocks represent the initial imprint due to less effect
by diagenesis. Through the study of the biozone of the benthic foraminifera that are
compatible with the anomalies of the carbon isotope ([1'*C) and the specific
sedimentary facies, the period of the Paleocene Eocene Thermal Maximum (PETM)
event is determined. It is also observed that a fluctuation in sea level occurred before
and after the (PETM) event with a marine regression accompanied by a decrease in
[113C isotope values.

The paleotemperatures also determined for the late Paleocene — early Eocene for the
studied sections through the [1'*O and (| [1'*C isotopes, which shows slight variation
along the studied sections before and after the PETM event,

It was concluded that the estimated paleotemperature values of limestone range from
14 °C to 47 °C for the Sinjar Formation in the Kalka Smaq section, and from 15 °C
to 40 °C in the Baglor section. Based on various geochemical and mineralogical
proxies, the paleoclimate was determined for the succession of the Sinjar and Kolosh
formations in the Kalka Smaq section, which was found to be deposited under warm
humid climate conditions and vary gradually to a dry climate.

An Oceanic Anoxic Events (OAEs) were recorded in the sediments of the Kalka
Smaq and Bagalor sections. In general, based on the ratios of V/(V+Ni), V/Ni, V/Cr,
Ni/Co, V/Sc, U/Th, and the uranium coefficient Ud. During the observation of the
above coefficients, it was found that the sections of Kalka Smaq and Baglor were
deposited in low to moderate oxygen environments, while the lack of oxygen was
clearly determined in the PETM period through the evidences of environmental and
climatic conditions recorded through the sedimentological, biological and
geochemical indications from the current study.
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