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Abstract 
A structural zone of Dagh Kopet as sediment (Trough) has created in the late Trias-
sic. There are two different views of Dagh Kopet zone: A) Eurasian theory; B) Gond- 
wana theory. The main fault zones are divided into two groups of foundation faults 
and overthrust. Abtalkh formation is one of the most important Late Cretaceous rock 
units in the Kopet Dagh sediment Basin and the geographic location of the study 
area is "03'43˚37 north latitude and "47'35˚55 the east. The calcareous nan- noplank-
tons are the first links in the food chain and are the main producers in the seas and 
oceans. The calcareous Nannoplankton is found in fine sediments such as shale and 
marl and for study and examination; the presence of trace amounts of sample is 
enough. The calcareous Lannoplankton is used to identify and introduce Nannofos-
sils of Abtalkh in the bottom of the cut, to determine biozones available at the cutting 
zone and comparing it with the world standard, to determine their age. In the study 
section, Nannofossil is in glauconitic sandstone, conglomerate, siltstone, marl, shale, 
limestone, clay, marl and clay marl and Chuck. Their small size makes that a very 
small amount of samples are sufficient for the study. The most important method for 
sample preparation in this study is a smear slide method. In laboratory studies and 
identification of Nannofossil and counting them, the optical microscope and the ob-
ject lens 50* and 100* are used. To take pictures of samples, 100× objective lens and 
digital camera were used. In the course of this study, for the lower part of Abtalkh, 
Aytamir cutting was studied and 12 genera were identified. The calcareous Nanno-
fossils were recognized and have relatively good diversity and abundance. In general, 
the greater thickness of the study samples had an average preservation. In some cas-
es, the impact of dissolution was so great that the wall or part of the main sections of 
the species was corroded. 
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1. Introduction 

Sedimentary-structural Kopet Dagh is one of the geological units that in line with 
WNW to ESE, start from the East of the Caspian Sea and after passing through Turk-
menistan and Iran enter Afghanistan. South of Kopet Dagh is too limited to Binalood 
and the northern limit is the plateau Turan fault. The Kopet Dagh zone becomes sedi-
ment basin after the early Cimmerian orogeny, when apparently a collision between 
Iran and Turan was ended [1]. Kopet Dagh is a mountainous region. Studies show that 
a Kopet Dagh Basin as a sediment (Trough) has created in the Late Triassic and conti-
nental sediments (Rhaetic-Liassic) in the upper Lias have been turned into marine se-
diments entirely. Kopet Dagh basin morphology was at the young stage and the topo-
graphy of the area has a direct relation to the geological structures. Most areas of the 
region have a temperate climate so cold. Two different views exist about the place of 
Kopet Dagh zone: A) The Eurasian theory that is in the Agh Darband, Lias deposits, 
with a clear unconformity, on the row of pyroclastic deposits, with complex structure 
and the Middle-Late Triassic. They know Kopet Dagh to be a part of the Eurasian con-
tinent and ultramafic rocks of the Mashhad area as the remains of the ocean. B) Gond-
wana theory [2] that knows the late-Precambrian-Paleozoic rocks of the Ghare bil as 
the same ore deposits, both in central Iran and Alborz East and it believes that, Epica-
tangayi Paleozoic platform of the Iranian plate is all over or part of Kopet Dagh moun-
tains. General trend of winds is in the region of north, south, but seasonal winds are 
trending east-west in the summer and, west-east in the winter. The winds of winter 
have high speed, and are capable of carrying large quantities of fine sediments and 
cause soil degradation and the development of wind hills and their move. In the Kopet 
Dagh zone, asymmetric folds are continuous and parallel to each other and are ar-
ranged in a SE-NW trend. Apart from the advance and recession, and due to the move- 
ment of drought, desertification, lack of younger marine strata than Eocene can indi-
cate performance of Pyrenee event that has a remarkable effect in the long geographic 
area. Kopet Dagh current folding model is the resulting of performance orogeny event 
in the late Pliocene. In terms of time, the formation mechanism of action, the fault Ko-
pet Dagh, can be divided into two groups. The first group, basin subsidence faults at the 
same time in general, have trended east, west and northeast south-west, and the second 
group faults fold axes intersect and are converge kind, which may be dextral strike-slip, 
to the northwest, and left-lateral strike-slip, with the northeast. From the middle Cam-
brian to the present, five phases of orogeny have occurred in the region: 1) orogenic late 
Kimerin, places Kashafrud formation with Bajocian age, for unconformably on Triassic 
rocks in the Aghband Darband area; 2) sub-Hercynian orogeny of Kalat formation, in 
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the Shlamy syncline, as unconformity, on Sanganeh horizons formation and Aitamir; 3) 
orogenic styrene upper folds of Ab-Talkh Formation wth Late Eocene age, or oligo old 
age, tune with older formation and collapse of continental red clastic sediments on the 
Formation of Oligocene to Miocene Khangiran in accordance with Khangiran forma-
tion, is representative of styrene orogenic activity; 4) orogenic Aitken rocks, continental 
red clastic with Late Miocene age in the region, folded and with unconformity on the 
older rocks; 5) Pasadenian orogenic with the folding conglomerate with Pliocene age 
that is placed in the form of unconformably on the Red continental Miocene sediments 
and older formations. Dryness in an area is at the same time with the major phases of 
orogeny of the world, the first drought is at the end of Lower Cambrian and the last 
drought is the beginning of the late Eocene age. 

The main fault zone, into two groups: a) the fault that caused by vertical movements 
of the basement and contributed in the land formation and deposition of the area 
(Foundation faults); b) faults that have emerged in thrust in the orogenic phase and 
simultaneously with folding (the thrust) (Figure 1). 

2. Research Background 

Geological research in the Kopet Dagh has done by Grisbakhaz of India geology organ-
ization in 1881. Geologists of Amiranin Oil Company did the first systematic studies of 
geology and operations in the region. This enterprise geologist has studied the East and 
Northeast of Iran in the years 1938. 1937. From 1938 to 1951, an important geological 
work has not been done in the area. Ganser, Switzerland, geologist, in 1951, that was 
employed by the national oil company, for two months of working geological, has rec-
ognized the outcrops surrounding Gorgan to Maravetappe meridian, and has prepared 
the geological maps in the scale of 100000:1. Goldashmit and Fakhraei in 1952 by the 
National Iranian Oil Company, for two months field work, from ferns to the Marave-
tappe meridian with geological maps identifying the scale of 253, 440:1. In 1956 Perrin 
and Jahanbeglo, Iranian oil company geologists’ prepared stratigraphic sections in Sa-
rakhs. 
 

 
Figure 1. Map Kopet Dagh fault zone (adapted from Afshar Harb, 1994). 
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[3] has studied geological exploration of gas fields in Sarakhs and Khangiran. [4] has 
studied foraminifera in sediment sequence of Kopet Dagh of the Middle Jurassic to 
Upper Cretaceous. [5] [6] [7] during six months of field work in the area, has per-
formed stratigraphic complementary harvest and Geology, which results are in his 
doctoral thesis. [8] has drawn the geological map at 1:50,000 scale of the anticline 
Khangiran in Sarakhs. [9] has studied Mozduran formation depositional environment 
in East of Kopet Dagh. [10] have studied the geodynamic ophiolite importance in late 
Paleozoic rocks in the north east of Iran. [11] has studied calcareous Nannoplankton of 
the sedimentary sequence starting Maastrichtian-Tertiary in Sarakhs region. [12] has 
studied and examined the calcareous Nannoplankton of North Khorasan, it is worth 
mentioning that several doctoral dissertations and master’s degree has been written in 
the Kopet Dagh area based on calcareous foraminifera and Nannofossil, because of a 
plurality we ignore to mention them. 

3. The Geological Area 

Abtalkh Formation is one of the most important Late Cretaceous rock units in the Ko-
pet Dagh Basin (North East Iran). In order to study the formation, a cut was selected 
and sampled in Kopet Dagh Basin West, geographical coordinates of the cut were the 
"03'43˚37 north latitude and "47'35˚55 east (Figure 2). 
 

 
Figure 2. Access to cutting Aitamir. 
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4. Calcareous Nannoplankton 

Nannoplankton calcareous (Figure 3) are exclusively marine plank tonic organisms 
(marine unicellular algae), which are scattered in open-ocean, pelagic environment to 
the environment close to the beach and lagoon. Now, their emergence is clear in the 
late Triassic sedimentary strata (Norin-the retina) and until the present, they live with 
more than hundreds of species in the sea and ocean basins in Kulob bio. Note that be-
cause they belong to the group of plant and to continue to live, need sunlight, they are 
placed near the water surface and in the region Footic zone floating. The existing is the 
first link in the food chain and is the major producers in the seas and oceans. 

A German biologist, called Ehrenberg, was the first person who worked on calca-
reous Nannoplankton. 

A German biologist, Lohman, has studied calcareous Nannoplankton of the Medi-
terranean Sea. 

Bramlette and Riedel, in 1954, have proposed that the maximum benefit and the use 
of Nannofossils are in the Mesozoic and Tertiary biostratigraphy. 

In addition to the studies mentioned above, at present, many researchers are study-
ing calcareous Nannofossils that among the most important are the [12] [13] that noted 
his research results in a book entitled Biostratigraphy Calcareous Nannofossil. 

4.1. Haptofit Algae 

A Haptofit alga is one of the most abundant algae that are reported compared to other 
fossil branches. These groups of algae are present from late Triassic to Recent. Calca-
reous Nannofossils are haptofit algae remains. A cell has a nucleus and greater chlo-
roplast. Flagella (flagella) are protruding from the membrane and has a complex struc-
ture toward below. There are two flagella of the same size and a third structure of fla-
gella such as Haptonama. Haptonama task is helping to buoy the Coccolithophores and 
absorbing materials and components (Kawachi and Inovi, 1994). Coccolithophores 
(living cells) are as a single cell and the phytoplankton have flagella. Different types 
 

 
Figure 3. Pictures of nanotechnology calcareous plankton. 
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Coccolith include Heathrow Coccolith, Holo Coccolith, are Nannolith. Coccolith pro-
tects the cellular cells against UV radiation; of course, there is another theory that con-
siders the Coccolith as a lens that focuses the sunlight to the intracellular. Coccolitho-
phores accumulate in areas where food is abundant is more. Coccolithophores live re-
production is in optical zone 100-0 meters in water. 

4.2. Evolution and the Time Extend of Calcareous Nannoplankton 

The first presence of calcareous Nannofossil was in the late Triassic (retinal-Norin), but 
the diversity of their accumulation was low and apparently, at low latitudes, they were 
resistant. All of them, except one species are becoming extinct in the Triassic-Jurassic 
boundary. Most families appeared during the Jurassic beginning. First variation of cal-
careous the Nannofossil index was observed in the floor Oxfordan-(Late Jurassic) and 
the subsequent diversity was in Aptian and Albian. 

In the Maastrichtian, it reached the peak frequency, but at the end of the Maastrich-
tian, a general extinction appended in the sea creatures, and as a result of it, oceans 
were empty from calcareous Nannoplankton and only 4 or 5 of the epoch Danian (Ter-
tiary start) remained. 

5. Research Methodology 
5.1. Preparation Method and Study Calcareous Nannofossil 

Calcareous Nannoplankton is single cells seaweed that lives in the Open Ocean and pe-
lagic environment in the environment near the beach and lagoon. Calcareous Nannop-
lanktons due to the very small size (an average of 20-1 microns) are frequently found in 
the fine grain sediments such as shale and marl. 

5.1.1. Sampling  
Nannofossils are in a wide range of rocks: including glauconitic sandstone, conglome-
rate, siltstone, marl, shale, limestone clay, marl and clay marl and Chuck and so on. 
Their small size makes that a very small amount of sample is sufficient for the study. 

5.1.2. Sample 
Nannofossils are in large numbers, per gram of sample (millions of units per gram), 
therefore, to study, the presence of trace amounts of sample is enough. 

5.1.3. Appropriate Sediments for Sampling 
Nannofossils can be found in marine carbonate sediments, Mesozoic and Cenozoic. Of 
course, these stones should not undergo digenesis, and metamorphism and weathering. 

5.2. Calcareous Nannofossil Sampling in the Study Section 

Calcareous Nannofossil sampling is the way that at first, after identifying the location of 
the studied sections, with the help of latitude, longitude and geological maps, field op-
erations were done for sampling and preparation of the corresponding stratigraphic 
column. Harvest was done layering of shale and marl and during sampling; we tried to 
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take samples from layers without weathering. So that, to ensure accurate sampling, 
samples were taken from a depth of 50 cm of layers and after each use of the hammer, 
its tip was clean with tissue paper to minimize the amount of pollution and previous 
samples that have infected the tip of the hammer do not transfer to the next samples 
and do not cause errors in zoning and laboratory activities. After sampling, we place 
them in thick and small plastic bags and seal them tightly with an adhesive package to 
not be contaminated. 

Then, by a waterproof marker on the sampling bag label of containing the sample 
number, sampling date and place of sampling were recorded. It should be noted that 
the best samples are for calcareous Nannofossil, marl and Chile layers studies and 
usually the Nannofossil sample preparation are easier than them. Layers of limestone 
and sand are not appropriate due to technical difficulties. The sample to study the cal-
careous Nannofossil is 1 - 2 cubic meters and this amount is sufficient for preliminary 
studies. In this study, a total of 30 samples were taken from the sequences that were 
transferred to the laboratory and prepared for laboratory activities. 

5.3. Preparation Method 

There are several methods for preparing Nannofossils limestone as follows (Figure 4). 
1. Pipette strews slide method; 2. Smear slide; 3. Gravity steeling; 4. Short Centrifug-

ing. In the following picture, sample preparation steps of smear slide are visible. 

5.4. How to Study 

Nannofossil laboratory studies and identification and counting, the optical microscope 
and the object lens 50* and 100* are used. The calcareous Nannofossils study is neces-
sary in both light XPL and PPL. Also when using lenses 100*, using immersion oil is 
necessary for transparency. 

To take pictures of the samples, 100* objective lens and a digital camera is used. 
The study is by scanning electron microscopy (SEM) to determine the more precise 

of the Nannofossil because their study with an electron microscope can provide useful 
information about the surface morphological structures. 

5.5. The Purpose of Study 

In Biostratigraphy and paleoecology studies of knowledge and practical application of 
microfossils to determine the age and condition of the mines formation and different 
sedimentary deposits and exploration of oil and gas resources have long been of interest 
to geologists. Due to the extensive geographic diversity, determining more appropriate 
age and microfossils diversity, the results from the microfossils are more accurate than 
the microfossils diversity. Among different microfossils group, Calcareous Nannofossils 
are selected due to their importance in oil discoveries and also due to these fossils fea-
tures in determining the stratigraphic age and also their quick preparation method. 
Relative frequency and short stratigraphic range of Nannofossil has caused the fossils 
are used as a group for Biostratigraphy subdivisions of Mesozoic and Cenozoic layers.  
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Figure 4. Preparation process microscopic sections, to the method smear slide. 

 
Fluidity features and therefore their distribution in wide geographical areas add to 

their usefulness as a tool for matching between regions. In this study, in order to 
achieve the following objectives, calcareous Nannoplankton has been used: 
 Identifying and introducing Nannofossil of the bottom Abtalkh formation in the 

cutting; 
 Determining biozones available in this section and compare it with the world stan-

dard zone; 
 Determining the age of the formation in the studied section. 

6. Results 
Microfossils Biozonation 

In this classification, a number is expressed of microfossils. Based on studies in the stu-
died section, 12 genera were identified and photographed. The form of any fossils is at 
the beginning of each gender and it is then explained. 
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Plate 1. Genus, Aspidolithus, Aspidolithus parcus parcus [14]. 

 
Plate 1: This Coccolith is elliptical shape. Its central region is extensive and consists 

of 8 pieces and each piece is pore. Its margin consists of two rows of calcite and its age 
range is Campanian. This species have been reported from Israel [15], West Indian 
Ocean, Alabama [16] and Mississippi [17]. 
 

 
Plate 2. Genus, Aspidolithus [14] Aspidolithus parcus constrictus. 
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Plate 2: This Coccolith is an elliptical shape that its central region is small and has 
thick walls. Its age range is Albian-Maastrichtian. This species have been reported from 
France [17], North West Egypt [18], the border of Georgia and Alabama [19]. 
 

 
Plate 3. Genus, Aspidolithus, Aspidolithus parcus expansus [14]. 

 

Plate 3: This Coccolith is an elliptical shape that its margin consists of two rows of 
calcite. The central area is so vast. It is a Campanian age range. This species have been 
reported from Israel [20], West Indian Ocean [21], Mississippi [22]. 
 

 
Plate 4. Genus, Braarudosphaera, Braarudosphaera bigelowii [23]. 
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Plate 4: It is a pentagon Coccolith that consists of five pieces of calcite and there is a 
compression on every piece. Its age range is Cenomanian-present. These types of sedi-
ments have been reported from the late cretaceous Alabama border and Georgia [24]. 
 

 
Plate 5. Genus, Calculites, Calculithes obscurus [25]. 

 

Plate 5: This Coccolith is elliptical shape and consists of four blocks of calcite which 
are surrounded by a narrow margin. This does not have a stem; the presence of this 
species is used as an indicator of CC17 zone in zoning [26]. Its age range is late Santo-
nian-Maastrichtian. This species have been reported from deposits of the Israel Creta-
ceous [27], South Africa [28], the Netherlands and France [29], Texas [30] France West 
rival [31]. 
 

 
Plate 6. Genus, Calculites, Calculithes ovalis [32]. 
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Plate 6: This Coccolith is elliptical shape and has four blocks of calcite that is sur-
rounded by a slim margin, consisting of a ring. This species do not have a stem. Its cen-
tral region is open. 

The age range is the Late Cretaceous-Campaninez that such Coccolith has been re-
ported from Late Cretaceous sediments of South Africa [33]. 
 

 
Plate 7. Genus, Lucianorhabdus, Lucianorhabdus cayeuxii [34]. 

 

Plate 7: This Coccolith is conical or column-shaped that has a thin base disc and a 
narrow margin. Two sides of this species are more or less parallel and this has caused 
distinguishing it with other species. The first presentation of this specie as an indicator 
zone CC16 was used in zoning [35]. 

The age range is Coniacian-Maastrichtian. This species of sediments have been re-
ported from southern Spain, Tunisia [36], southern Africa [37] and Texas [38]. 

 

 
Plate 8. Genus, Lucianorhabdus, Lucianorhabdus maleformis [39]. 
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Plate 8: This Coccolith is cone-shaped or column-shaped and in side-view, it has a 
stem, the stem is split at the end. Margin of this species makes a 120 degrees angle to its 
stem. Its proximal disk is flattened. The emergence of this Coccolith in zoning [40] is 
used as an indicator. 

This age range is late Turonian-Campania. This species of late Cretaceous sediment 
have been reported from Southern Africa [41] and Tunisia [42]. 

 

 
Plate 9: Genus, Eiffellithus, Eiffellithus eximius [43]. 

 

Plate 9: This Coccolith is an elliptical shape with a cross in the central region. The 
cross is shaped + and matches with the ellipsoid axes of Coccolith. This group wall is 
narrow and made of one row element. 

This species first presence of zones CC12 has been reported [44] and [45] and UC16 
[46]. 

The age range is Turonian-Campania. This species have been reported from the Late 
Cretaceous deposits in southern Africa [47] Texas [48], Israel [39] and the North West 
Australia [40]. 
 

 
Plate 10. Genus, Eiffellithus, Eiffellithus gorkae [41]. 
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Plate 10: This Coccolith is oval that the central cross in the central region does not 
comply with the ellipsoid axes of Coccolith. This species is smaller than other species of 
Eiffellithus and its central region is smaller and closer. 

The age range is Santonian-Maastrichtian. This type of Late Cretaceous sediment 
[15] has been reported. 

 

 
Plate 11. Genus, Lithraphidites, Lithraphidites carniolensis [20]. 

 

Plate 11: This species are stretching and column-shaped with blade elements which 
its sides are more or less parallel and is unclear in polarized light and can be seen in li-
near clear. 

Its age range is Berriasian-Maastrichtian. This species have been reported from the 
France [35], Late Cretaceous sediments Israel [39], France and the Netherlands [45], 
South West Spain and Tunisia [17], Texas [40] and South Dakota [49]. 
 

 
Plate 12. Microrhabdulus decoratus [26]. 
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Plate 12: This type is rod-shaped and its wall is interrupted. Both sides are parallel 
and its cross section is circular. The first presence of this species is at the base of the 
Cenomanian CC10 zone. 

Its age range is Cenomanian-Maastrichtian. This species have been reported from 
France [32], South Africa [14], the Netherlands and France [50], southern Spain and 
the Paris Basin [24], the North West of Egypt [51], west Atlantic [52], North west Aus-
tralia [53] and south Dakota [54]. 

7. Conclusions 

According to studies carried out on Calcareous Nannofossil, the bottom sediments of 
Abtalkh formation in the study section, the following results were obtained from dif-
ferent perspectives. 

In this study, for the lower part of Abtalkh formation in Aitamir cutting, a total of 12 
genera were identified. Calcareous Nannofossils have diversity and abundance, rela-
tively well. In general, in the greater thickness of the study, samples had average pre-
servation. In some cases, the phenomenon of dissolution (Dissolution) was so much 
that wall or a part of the main species was Eatching. In total, the dissolution phenome-
non has been affected in some parts of the cuts. 
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