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Cenozoic Erathem
Neogene - Quaternary System
Pliocene - Pleistocene Series
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Lithology
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Plate 1

1. Discoaster brouweri Tan (1927) emend. Bramlette & Riedel (1979)
2. Discoaster pentaradiatus Tan (1927) emend. Bramlette & Riedel (1954)
3. Discoaster surculus Martini & Bramlette (1963)

4, 5. Reticulofenestra pseudoumbilica (Gartner, 1967) Gartner (1969c)
6. Discoaster asymmetricus Gartner (1969c)

7. Ceratolithus acutus Gartner & Bukry (1974)

8. Triguetrorhabdulus carinatus Martini (1965)

9. Discoaster quinquramus Gartner (1969c)

10. Discoaster surculus Martini & Bramlette (1963)

11. Discoaster hamatus Martini & Bramlette (1963)

12. Catinaster coalitus Martini & Bramlette (1963)

13. Discoaster kugleri Martini & Bramlette (1963)

14. Discoaster exilis Martini & Bramlette (1963)

15, 16. Helicosphaera sp

Plate 2

All figures light micrographs magnified X 1000

1, 2. Minylitha convalis Bukry (1973c)

3. Fasciculithus tympaniformis Hay & Mohler in Hay et al. (1967)

4. Sphenolithus sp.

5. Sphenolithus heteromorphus Deflandre (1953)

6. Helicosphaera reticulata Bramlette & Wilcoxon (1967)

7. Braarudosphaera bigelowii (Gran & Braarud, 1935) Deflandre (1947)

8. Discoaster druggii Bramlette & Wilcoxon (1967)

9. Calculites obscurus (Deflandre, 1959) Prins & Sissingh in Sissingh (1977)
10. Helicosphaera seminulum Bramlette & Sullivan (1961)

11. Eiffellithus gorkae Reinhardt (1965)

12. Eiffellithus turriseiffelii (Deflandre in Deflandre & Fert, 1954) Reinhardt (1965)
13. Neochiastozygus imbriei Haq & Lohman (1976)

14. Cruciplacolithus tenuis (Stradner, 1961) Hay & Mohler in Hay et al. (1967)
15. Calculites ovalis (Stradner, 1963) Prins & Sissingh in Sissingh (1977)
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16. Lucianorhabdus sp.

Plate 3

All figures light micrographs magnified X 1000

1. Discoaster brouweri Tan (1927) (emend. Bramlette & Riedel, 1954)

2. Chiasmolithus nitidus Perch-Nielsen (1971)

3. Discoaster kuepperi Stradner (1959)

4. Discoaster sp.

5, 6. Discoaster kugleri Martini & Bramlette (1963)

7. Chiasmolithus bidens (Bramlette & Sullivan, 1961) Hay and Mohler, 1967
8. Cruciplacolithus tenuis (Stradner, 1961) Hay and Mohler in Hay et al., 1967
9. Amaurolithus tricorniculatus (Gartner, 1967) Gartner and Bukry, 1975

10. Helicosphaera sp.

11. Helicosphaera ampliaperta Bramlette and Wilcoxon, 1967

12. Lucianorhabdus sp

Plate 4

All figures light micrographs magnified X 1000

1, 2. Discoaster deflandrei Bramlette and Riedel, 1954

3. Discoaster calcaris Gartner, 1967

4. Discoaster sp.

5, 6. Neochiastozygus concinnus (Martini, 1961) Perch-Nielsen, 1971
7, 8. Ericsonia staerkeri Bown, 2005

9. Ellipsolithus lajollaensis Bukry and Percival, 1971

10, 11,12. Discoaster asymmetricus Gartner, 1969



YY 033 Glsd ooz (B il adg2) Kz j3 g1 rgely Gl aiingd (91,55 | pinlgil

Plate 1




G99 4kl (gylp Jole Y'Y

Plate 2




YO (35 6byo wpa (Brdb il ade>) Koz 3 Ghp rwgaly sl i (31,55 | yiwlgil

Plate 3
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Introduction

In this research, Calcareous Nannofossils of the Kharchang section have been studied. The area under study
is located in the eastern Paratethys and the section with 260 meters thickness is located 10 kilometers far in
south of Sari city and in the north of the Kharchang village. The lithology of the deposits consists of soft,
yellow fine grained sandstones, gray, blue and yellow sandstone, and yellow and brown sandy claystone.

Material and Methods

In this study, 35 samples from the Kharchang section have been studied. Samples were prepared as smear
slide method. In order to study of the thin sections and the prepared slides, Olympus Optical Microscope
(BH2) with an object lens with a magnification of 100 was used and the gypsum plate was used for
distinguishing certain species. In general, 23 genera and 43 species of the calcareous nannofossils have been
recognized in this section.

Discussion

Nannofossils are suitable for biostratigraphical studies since they are abundant, planktonic, rapidly evolving
and largely cosmopolitan. These fossils are found abundantly in the section and they are well preserved,
especially Discoasters, which are protected from excess growth and dissolution and have a fairly large
variety of species. The coccoliths in this section have relatively high diversity and good preservation. The
biostratigraphic studies are done based on Martini (1971) zoning. In this zonation, the NN abbreviation
represents Neogene nanoplanktons (Nannoplankton Neogene).

Based on the identified nannofossils, age of the lower part of this section is Early Pliocene (Zanclean)
corresponding to NN14 (Martini, 1971).

In the known fossil assemblage, a number of reworked Mesozoic fossils are seen such as Braarudosphaera
bigelowii, Calculites obscurus, Calculites ovalis, Eiffellithus gorkae, Eiffellithus turriseiffelii, Micula
concava, Watznaueria barnesae and Watznaueria biporta and some Palaeogene species such as
Chiasmolithus  bidens, Chiasmolithus nitidus, Coccolithus pelagicus, Cribrocenrum martini,
Cruciplacolithus tenuis, Discoaster deflandrei, Discoaster kuepperi, Discoaster kugleri, Ellipsolithus
lajollaensis, Ericsonia staerkeri, Fasciculithus tympaniformis, Helicosphaera reticulata, Helicosphaera
seminulum, Neochiastozygus concinnus, Neochistozygus imbriei, Prinsius martini, Sphenolithus ciperoensis,
Sphenolithus radians and Triquetrorhabdulus carinatus present and species commonly associated with the
Neogene are Catinaster coalitus, Helicosphaera ampliaperta, Helicosphaera sellii, Pseudoemiliania
lacunosa, Reticulofenestra pseudoumbilica, Sphenolithus belemnos and Sphenolithus heteromorphus.

The age that have been suggested for the studied section are introduced as follows:

DISCOASTER ASYMMETRICUS ZONE (NN14)

Definition: From the first occurrence of Discoaster asymmetricus to the last occurrence of Amaurolithus
tricorniculatus

Author: Gartner (1969)

Age range: Early Pliocene (Zanclean)

The mentioned zone is 28 meters thick in the Kharchang section and the biozone was identified in the base of
the section.
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Considerations: Because the species belonging to the mentioned genera are present in almost all specimens,
their attribution to Neogene is ascertained. For example, the species Sphenolithus belemnos, Sphenolithus
heteromorphus, Amaurolithus tricorniculatus , Ceratolithus acutus, Discoaster brouweri, Discoaster
calcaris, Discoaster druggii, Discoaster exilis, Discoaster kugleri, Discoaster pentaradiatus, Discoaster
surculus and Discoaster asymmetricus were observed. It should be noted that due to the presence of the
Amaurolithus and Ceratolithus genera in the Late Miocene and the presence of the Amaurolithus
tricorniculatus species in the first specimen, which is present at the basis of the studied deposits, it is
indicative of the absence of deposits older than Late Miocene, but the Discoaster asymmetricus species
appearing in the Lower Pliocene and at the base of the studied thickness indicates the age of Pliocene is the
beginning of this sedimentary sequence. Since the species has been present throughout the studied section,
the age of these deposits can be attributed to the Early Pliocene, which is compatible with the NN14 zone of
the Standard Zoning of Martini (1971). Regarding the fact that the NN15 biozone begins with the last
occurrence of Amaurolithus tricorniculatus, and the species is found in the last sample, unfortunately we
cannot currently determine the age of the top of these deposits.

Conclusion

In this research, Calcareous Nannofossils of the Kharchang section have been studied. The section with 260
meters thickness consists of soft, yellow fine grained sandstones, gray, blue and yellow sandstone, and
yellow and brown sandy claystone. Based on the current studies, 23 genera and 43 species have been
identified in the 35 studied samples and the age of these deposits is the Early Pliocene, which corresponds
with the NN14 zone of the standard zoning of Martini (1971)..
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