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Article info Abstract

Original: 1 October 2020  Fifteen samples of Limestone from the Hartha Formation were obtained from East Baghdad well
Revised: 20 November No.6, Central Iraq, from the depth (2247-2261 meter) about 14 meters thickness. Detail investigation
2020 was carried out, from which fifteen species of calcareous nannofossils identified; eleven were
Accepted: 29 November descried from other regions and four were left under an open name because of lack of material or rare
2020 of samples.

Published online: 20 June The recorded calcareous nannofossil assemblages recognized two biozones these from the lower
2021 to the upper part of the section :

1 - Eiffellithus eximius Interval Zone (CC19) part

Key Words: 2- Ceratolithoides aculeus Interval Zone (CC20) part

Calcareous nannofossils,

Nannobiostratigraphy, These biozones are correlated with other calcareous nannofossils biozones from both local and
Hartha Formation, regional sections that lead to conclude the age of the Middle Campanian.

Cretaceous, Iraq.

Introduction

The Hartha Formation was first described By P.M.V. Rabanit(1952 unpublished report),Owen and Nasr
(1958) described formation at the type section in Zubair-3 well between depths 1704.3-1833.2 m. about (129
m. in thickness), it is consisted of organic detrital glauconitic limestone with grey marl and green shale and
the limestone are strongly dolomitized in places.

The studied section is located in central Iraq (Fig.1), it lies at an unstable shelf from Iraqi tectonic units
(Buday and Jassim,1987). The Hartha Formation was obtained from East Baghdad well No.6, Central Iraq,
between (2247-2261 m in depth) about 14 m thick. It consists completely of organic detrital limestone.
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Fig. 1: Location map of the studied section
Methodology
15 cutting samples were obtained from the East Baghdad well No.6, central Iraq from Hartha Formation,
they represent 14 m of marl and marly limestone succession . Thin sections are prepared for the polarized
microscope examination. The extraction of the calcareous nannofossils is carried out using the method of
Armstrong and Brasier, (2005) as follow:
1. About 5 grams of each rock sample is crushed to pass through a sieve of 45 pm and then soaked in distilled
water. A drop of small size is added to act as a dispersant.
2. The cover slip is left to dry on a warm hotplate. To make permanent mounts the slide and residue are
allowed to dry at a low temperature away from possible sources of contamination.
3. A drop of mounting medium (Canada Balsam) is placed on a clean cover slip and this cover is then
dropped on the residue and allowed to dry before examining with transmitted light microscope.

Result and Discussions

1 - Systematics paleontology

Kingdom Protista

Division Chrysophyta Rothmaler, 1949

Class Coccolithophyceae Rothmaler, 1949
Family Arkhangelskiellacea Bukry,1969

Genus Aspidolithus Noel, 1969

Type species: Aspidolithus angustus Noel,1969
Aspidolithus parcus Stradner,1963

PL.1, Fig.1
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Description: Heterococcoliths tired placolith, 2-3 cycles from the distal shield, the inner cycle is broadest,
indistinct bicyclic LM image, broad, bright inner cycle and narrow, darker outer cycle central area perforate
plane with axial sutures, with no boss or spine.

Occurrences:
Authors Age Location
Stradner, 1963 Upper Cretaceous Germany
Perch-Nielsen, 1985 Early Campanian General
Al-Badrani et al., 2012 Campanian Iraq
Al-Mamari and Al-Badrani 2019 Campanian to Maastrichtian Iraq
Aspidolithus sp.
PL.1, Fig.2

Description: Heterococcoliths tired placolith, 2-3 cycles from the distal shield, the inner cycle is broadest,
indistinct bicyclic LM image, broad, bright inner cycle, and narrow, darker outer cycle.
Remarks: The central area is not well clear, therefore, left under an open name.

Family Braarudosphaeraceae Deflandre, 1947

Genus Braarudosphaera Deflandre, 1947

Type species: Braarudosphaera bigelowi (Gran and Braarud) Deflandre, 1947

Braarudosphaera bigelowi Deflandre, 1947

Pl.1, Fig.3

Description: Discoidal Nannoliths consisting of several crystal units and showing radial symmetry,
constructed from five segments which from pentalith, elements trapezoidal, sutures go to edges of the
pentagon having inequilaterally elements.

Occurrences:
Authors Age Location
Gran and Braarud, 1935 Recent Atlantic ocean
Deflandre, 1947 Recent Atlantic ocean
Bukry, 1069 Upper Cretaceous U.S.A.
Perch-Nielsen, 1985 Turonian to Recent General
Al-Badrani, 2007 Eocene to Miocene Iraq
Lees and Bown, 2005 Upper Cretaceous Pacific
Melinte and Bojar, 2008 Cenomanian to Turonian Romanian
Al-Badrani and Al-Khashab, 2013 Coniacian Iraq

Genus Bukryaster Prins, 1971

Type species : Bukryaster hayi Prins and Sissingh, 1971

Bukryaster hayi Bukry,1969

PL.1, Fig.4

Description: Discoidal Nannoliths consisting of several crystal units and showing radial symmetry,
constructed from five segments which from pentalith, stellate, suture go to edges of a pentagon ornament of
five ridges and depressions.

Occurrences
Authors Age Location
Bukry, 1969 Upper Cretaceous U.S.A.
Perch-Nielsen, 1985 Turonian to Maastrichtian General
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Family Chiastozygaceae Rood,Hay and Brnard(1973)

Genus Chiastozygus Gartner,1968

Type species : Zygodiscus amphipons Bramlette and Martini, 1964

Chiastozygus cf. platyrhethum Hill, 1976

PL.1, Fig.6

Description: Heterococcoliths, Loxoliths with variably-developed proximal/inner-cycles and a central-area
spanned by diagonal crossbars. LM image includes unicyclic type, the specimens elliptical but broken in part.

Occurrences :
Authors Age Location
Hill, 1976 Early Cretaceous U.S.A.
Perch-Nielsen, 1985 Aptian to Maastrichtian General
Watkins et al., 1998 Late Albian Ghana
Lees and Bown, 2005 Upper Cretaceous Pacific
Al-Badrani et al., 2012 Campanian Iraq
Family Eiffellithaceae Reinhardt ,1965
Genus Eiffelithus Reinhardt,1965
Type species: Eiffellithus gorkae Reinhardt,1965
Eiffellithus eximius Stover,1966
Pl.1, Fig.7
Description: Heterococcoliths, Loxoliths with crossbars generally fibrous and spine-bearing, the central area is
perforated.
Occurrences
Authors Age Location
Stover,1966 Upper Cretaceous France
Perch-Nielsen, 1985 Turonian to Campanian General
Watkins et al., 1998 Late Albian Ghana
Lees and Bown, 2005 Upper Cretaceous Pacific
Al-Badrani, 2012 Campanian Iraq
Al-Badrani et al., 2012 Campanian Iraq
Al-Mamari and Al-Badrani 2019 Campafnar% © Iraq
Maastrichtian

Family Nannoconceae Deflandre,1959

Genus Nannoconus Kamptner,1931

Type species : Nannoconus steinmanni Kamptner,1931

Nannoconus elengatus Bronnemann, 1955

Pl.1, Fig.9

Description: Cylindrical nannolith composed entirely of spirally- arranged plates enclosing an axial canal, C-
axis arranged tangentially to a central axis. U-shaped in axial section, longer than wide, the diameter of the
cavity 1.5-2.5 micron.

Occurrences:
Authors Age Location
Bronnemann, 1955 Aptian-Albian Cuba
Perch-Nielsen, 1985 World wide General
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Family Polycyclolithaceae Forchheimer,1972

Genus Micula Vekshina,1959

Type species: Micula decussata Vekshina, 1959

Micula decussata Vekshina,1959

PlL.1, Fig.8

Description: Nannoliths, four blocky, strongly twisted, wall-cycle elements, joined along sutures which go out
to the points of the cube.

Occurrences :
Authors Age Location
Vekshina, 1959 Upper Cretaceous Russia
Gartner, 1968 Upper Cretaceous US.A.
Bukry, 1969 Upper Cretaceous US.A.
Perch-Nielsen, 1985 Coniacian to Maastrichtian General
Watkins et al., 1998 Late Albian Ghana
Chira, 2004 Upper Cretaceous Romania
Lees and Bown, 2005 Upper Cretaceous Pacific
Al-Badrani, 2012 Campanian Iraq
Al-Badrani et al., 2012 Campanian Iraq
Al-Badrani and Mahmood, 2014 Campanian to Maastrichtian Iraq
Al-Mamari and Al-Badrani 2019 Campanian to Maastrichtian Iraq

Family Polycyclolithaceae Forchheimer,1972

Genus Quadrum Princ and Perch-Nielsen,1977

Type species: Quadrum gartneri Princ and Perch-Nielsen,1977

Quadrum gartneri Princ and Perch-Nielsen,1977

Pl.1, Fig.12

Description: Nannoliths, Elements have tangential c-axis orientation, 3-5 ray-like wall-cycle elements, the
elements are joined along sutures which go out to the mid-point of the cube edges, distinct by closing central
area.

Occurrences

Authors Age Location

Princ and Perch-Nielsen, 1977 Middle Cretaceous General
Perch-Nielsen, 1985 Turonian to Early Campanian General

Watkins et al., 1998 Late Albian Ghana

Lees and Bown, 2005 Upper Cretaceous Pacific
Milinte and Bojar, 2008 Cenomanian to Turonian Romania

Al-Mamari and Al-Badrani 2019 Campanian to Maastrichtian Iraq

Quadrum sp.

Pl.1, Fig.13

Description: Nannoliths, Elements have tangential c-axis orientation, 3-5 ray-like wall-cycle elements, the
elements are joined along sutures which go out to the mid-point of the cube edges, no central opening or
diaphragm.

Remarks: It is arms very wide, therefore, left under an open name.

Family Prediscosphaeraceae Rood,Hay and Barnard,1971

Genus Prediscosphaera Vekshina, 1959

Type species: Prediscosphaera decorate Vekshina,1959

Prediscosphaera grandis Perch-Nielsen 1979
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Pl.1, Fig.10

Description: Heterococcoliths, Elliptical to circular placoliths with two shields and a central-area spanned by
crossbars which support tall. The distal shield is typically bicyclical, with a broad outer cycle, The LM image
is bicyclical, with the outer cycle dark, and inner cycle bright. The specimens are small and more cyclic.
Occurrences :

Authors Age Location
Perch-Nielsen, 1979 Maastrichtian Italy
Perch-Nielsen, 1985 Maastrichtian General
Lees and Bown, 2005 Upper Cretaceous Pacific

Al-Mamari and Al-Badrani 2019 Campanian to Iraq
Maastrichtian

Prediscosphaera sp.

PL.1, Fig.11

Description: Heterococcoliths, Elliptical to circular placoliths with two shields and a central-area spanned by
crossbars which support tall. The distal shield is typically bicyclic, with a broad outer cycle, The LM image is
bicyclic, with the outer cycle dark, and inner cycle bright.

Remarks: The rim is wide, therefore, left under an open name.

Family Zydodiscaceae Hay and Mohler,1967

Genus Tranolithus Stover,1966

Type species: Tranolithus gablus Stover,1966

Tranolithus phacelosus Stover,1966

PL.1, Fig.14

Description: Heterococcoliths, Loxoliths with variably-developed proximal/inner-cycles and a central-area
spanned by a single transverse bar. LM image includes both unicyclic and bicyclic types. Central-area
spanned by 2-4 broad, disjunctive platelets constitutes a transverse bar, and there is a proximal net of lateral
bars.

Occurrences :
Authors Age Location
Stover, 1966 Upper Cretaceous France
Perch-Nielsen, 1985 Albian to Early Maastrichtian General
Watkins et al., 1998 Late Albian Ghana
Al-Badrani and Al-Assaf, 2011 Maastrichtian Iraq
Al-Badrani, 2012 Campanian Iraq
Al-Badrani and Al-Khashab, 2013 Coniacian Iraq
Al-Mamari and Al-Badrani 2019 Campanian to Maastrichtian Iraq

Tranolithus sp.

PL.1, Fig.15

Description: Heterococcoliths, Loxoliths with variably-developed proximal/inner-cycles and a central-area
spanned by a single transverse bar. LM image includes both unicyclic and bicyclic types. Central-area
spanned by 2-4 broad, disjunct platelets .

Remarks: The rim is narrow ,therefore, left under an open name.

Incertae sedis

Genus Ceratolithoides Bramlette and Martini, 1964

Type species : Ceratolithoides kampantri Bramlette and Martini, 1964
Ceratolithoides aculeus Stradner,1961
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Pl.1, Fig.5
Description: Conical, arrowhead- or horseshoe-shaped nannoliths.
Occurrences
Authors Age Location
Stradner, 1961 Albian Mexico
Perch-Nielsen, 1985 Campanian to Maastrichtian General
Lees and Bown, 2005 Upper Cretaceous Pacific
Al-Badrani et al., 2012 Campanian Iraq
Al-Badrani and Mahmood, 2014 Campanian to Maastrichtian Iraq
Al-Mamari and Al-Badrani 2019 Campanian to Maastrichtian Iraq

2 - Nannobiostratigraphy

Depending on the stratigraphic distribution of the recorded species, two biozones are identified:
1- Eiffellithus eximius Interval Zone (CC19) part
Definition: Interval from the last occurrence of Marthasterites furcatus (Deflandre and Fert, 1954) Deflandre,
1959 to the first occurrence of Ceratolithoides aculeus Stradner,1961.
Thickness: 9 meters
Discussion: The lower boundary of this biozone is not exposed in the studied section, Sissingh (1977)
suggested a subdivision for this biozone by the last occurrence of  Bukryaster hayi Bukry,1969, which
recorded in this section. The upper boundary determinates by the first occurrence of Ceratolithoides aculeus
Stradner,1961, who aged by late Middle Campanian the event used by Sissingh to define the top of this zone
(CC19) Calculites ovalis zone , therefore, the present succession have Middle Campanian.

2- Ceratolithoides aculeus Interval Zone (CC20) part

Definition: Interval from the first occurrence of Ceratolithoides aculeus Stradner,1961 to the first occurrence
Quadrum sissinghi Perch-Nielsen,1984.

Thickness: 5 meters.

Discussion: The lower boundary explained above, but an upper boundary that marked by the first occurrence
of Quadrum sissinghi Perch-Nielsen,1984 which not recorded recently, therefore, the present succession has
Early Campanian.

Conclusions
This study has the following conclusions:

1 - 15 species belonging to 11 genera of calcareous nannofossil assemblage were recorded from the sampled
sequence of the Hartha Formation.
2 - The studied depth interval is subdivided into two biozones which are from the lower to the upper part of
the section:

1 - Eiffellithus eximius Interval zone (CC19) part

2- Ceratolithoides aculeus Interval zone (CC20) part
3 - Based on the recorded biozones, the age of the Hartha Formation in the sampled interval is the Middle
Campanian.
4 - The studied biozones can be correlated with other regional studies.
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Cretaceous Series
Campanian Stages
Saadi Hartha Bekhm¢ Formation
Depths(m.)
; ; (9] p— Samples
Fiffellithus eximius| Ceratolithoides aculeus
(CC19) (CC20) Nannozones
Aspidolithus parcus
————— — Aspidolithus sp.
Braarudosphaera bigelowi
Bukryaster hayi

Ceratolithoides aculeus
Chiastozygus cf. platyrhethus
Eiffellithus eximius
Micula decussata
Nannoconus elengatus
Prediscosphaera grandis

Prediscosphaerasp.
Quadrum gartneri

Quadrumsp.

Tranolithus phacelosus
Tranolithus sp.

- Limestone Not studied

Fig.2: Calcareous Nannofossils biostratigraphic zonation chart of the studied section
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Plate 1

1- Aspidolithus parcus Stradner, 1963

2- Aspidolithus sp.

3- Braarudosphaera bigelowi Deflandre, 1947

4- Bukryaster hayi Bukry, 1969

5- Ceratolithoides aculeus Stradner, 1961

6- Chiastozygus cf. platyrhethus Hill, 1976

7- Eiffellithus eximius Stover, 1966

8- Micula decussate Vekshina, 1959

9- Nannoconus elengatus Bronnemann, 1955

10- Prediscosphaera grandis Perch-Nielsen,1979
11- Prediscosphaera sp.

12- Quadrum gartneriPrinc and Perch-Nielsen, 1977
13- Quadrum sp.

14- Tranolithus phacelosus Stover,1966

15- Tranolithus sp.
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