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- Microfossil groups 

 - Bacteria 

- Organic walled microfossils (Architarch,  Dinoflagellates, Chitinozoa, Scolecodonts, Spores & Pollens) 

- Inorganic walled microfossils (Coccolithophores & discoasters  & nannoconus,  Foraminifera, 

Radiolaria, Diatoms,  Slicoflagellates, Tintinnids & calpionellids, Ostracods, Conodonts) 

- Foraminifera  

 - General characteristics, view 

 - Test shapes, aperture, auixiliary apertures, ornamen 

 - Wall structure 

- Textulariina 

 -  Cuneolina sp.  

 -  Loftusia sp. 

 -  Orbitolina sp.  

 -   Other selected textulariids  
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Prokaryote 

Bacteria -Cyanobacteria 

  Eubacteria 

               Archaebacteria 
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Vertebrate 

Invertebrate 

    PLANTS             FUNGİ             ANİMALIA 



Examples of 

microfossils 

in MONERA 

kingdom  

Meriç, 1980 
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Ankara University, 2017 
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Cynabacteria are the 

producers of organic 

sedimenter structures as  

stromatolite & trombolite,  

and terrestrial carbonates 

such as travertene & tuffa. 

They mainly live in fresh 

waters, brackish waters & 

shallow marine 

environments. 

 

 

 
Pictures from Alkaya (Selçuk Univ.), lecture 

notes, by forgetten references  

trombolite 

stromatolite 

tufa traverten 

M. Görmüş,  

Ankara University, 2017 

 Lecture 3 

http://www.aslo.org/photopost/showphoto.php?photo=926&size=big&papass=&sort=1&thecat=500


Stromatolites 

Sediment 

 

domed 

subspherical 

 

planar 

 

oncolitic 

straight columnar 

domed hemispherical 
wall branched columnar lamina 

Hamelin Pool, Shark Bay, 

Avustralya, Güncel  

Shark Bay, Avustralya, Güncel  

Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  
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Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten  

references  



Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  
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Stromatolites, Western Austuralia, 
Arkeen (~2,700-Ma)  
(I. Williams, Geol. Surv. West. Aust.) 

www.lakeneosho.org/More7.html  
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Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  
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Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten scale 

and references  



M. Görmüş,  

Ankara University, 2017 

 Lecture 3 

Photograph:  Yaşar EREN, Konya 



 
Girvanella  sp. 

(Cambrian to Recent)  

 
It has tangled calcerous tubes  

Oncoliths 

nucleus 

matrix 

tangled calcerous tubes  

Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  

M. Görmüş,  

Ankara University, 2017 
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poolished surface  
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Picture from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten scale 

and reference  
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Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  forgetten scales and 

references , thgin section views 



Eukaryota-Protists 

Organic-walled microfossils 

1. Acritarchs and prasinophytes 

2.  Dinoflagellates & ebridians  

3.  Chitinozoa  

4.  Scolecodonts 

5.  Spores & pollen 

M. Görmüş,  

Ankara University, 2017 
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Vertebrate 

Invertebrate 



1. Acritarchs 

Meriç, 1985 

M. Görmüş,  

Ankara University, 2017 
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2. Dinoflagellates  

 

Geologic range: Silurian to Recent  

Composition: Organic material (sporopollenin)  

Size: 5 µm - 2 mm  

Significance: Cause red tides, secrete "paralytic shellfish 

poison", luminescence. An integral part of the food chain 

(phytoplankton). Useful in biostratigraphy and 

paleoenvironment interpretation.  

Morphology: Covered with a series of tiny plates, indentation 

around their equator that held a coiled flagellum in life; 

shape variable, may resemble a top or a star; some are 

covered with spines.  

Environment: Marine and freshwater; most planktonic. Others 

are symbionts or parasites (zooxanthellae in corals).  

 http://www.gpc.edu/~pgore/geology/historical_lab/microfossils.php 
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Gitmez, 1978 

M. Görmüş,  
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Algal Microfossils 

Dinoflagellates - Pyrrhophyta Sporopollenin 

living fossil 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Dinoflagellates - Pyrrhophyta 

Living cell 

Cyst 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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3. Chitinozoa   

Meriç, 1985 

M. Görmüş,  

Ankara University, 2017 
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5. Spores & pollens (unicellular reproductive structures of 

multicellular plants) 

 

Geologic ranges:   Spores (from algae, fungi, mosses and ferns): 

Silurian to Recent 

  Pollen from gymnosperms (conifers, ginkgoes): Pennsylvanian to 

Recent 

  Pollen from angiosperms (flowering plants): Cretaceous to Recent 

Composition: Organic material (sporopollenin)  

Size: 0.02 - 0.08 µm; some to 0.2 mm  

Significance: Useful in biostratigraphy, and paleoenvironmental 

and paleoclimatic interpretations.  

Morphology: Globular or spheroidal. Some pollen is shaped like 

"Mickey Mouse" ears.  

Environment: Pollen and spores come from land plants. Fossils 

are found in continental and transitional environments.  
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Meriç, 1985 
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Meriç, 1985 
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Eukaryota 

Inorganic-walled microfossils 

1. Coccolithophores & discoasters  & nannoconus 

2. Foraminifera  

3. Radiozoa (Acantharia, Phaeodaria &  

Radiolaria) & Heliozoa  

4. Diatoms 

5. Slicoflagellates & chrysophytes  

6. Ciliophora: tintinnids & calpionellids 

7. Ostracods 

8. Conodonts 
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Vertebrate 

Invertebrate 



1. Coccolithophores & discoasters  

 

Geologic range: Early Jurassic to Recent  

Shell composition: Calcite  

Size: 0.002 - 0.02 mm (2 - 20 µm). They are so small that they 

must be studied with an electron microscope. We will look at 

photos in lab.  

Significance: The base of the marine food chain 

(phytoplankton); useful in biostratigraphy.  

Morphology: Organism is spherical to sub- spherical and 

covered by circular plates called coccoliths. Coccoliths may 

resemble a button or a daisy with petal-like ornamentation 

around the edge.  

Environment: Marine only; exclusively planktonic.  

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 

 

M. Görmüş,  

Ankara University, 2017 

 Lecture 3 



Meriç, 1985 

M. Görmüş,  
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Nannoconus 

 

 

 

 

Discoasters 
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Coccolithophorids - Haptophyta calcite 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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2. Foraminifera  

 

Geologic range (benthonic foraminifera): Cambrian to Recent.  

Geologic range (planktonic foraminifera): Jurassic-Recent.  

Shell composition: Calcite or aragonite. Some have shells with 

cemented grains.  

Size: 0.1 - 3.0 mm (some larger; up to 1 cm or more)  

Significance: Source of carbonate sediment; useful in 

biostratigraphy and marine paleoenvironmental interpretation; 

paleotemperature determination from oxygen isotope ratios of 

their shells.  

Morphology: Microscopic shell which may be coiled, straight, 

globular, etc. (Wide range of shapes.)  

Environment: Marine; benthic and planktonic; large ones are 

benthic.  

M. Görmüş,  
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Foraminifera (Public domain images from the U.S. Geological Survey)  

M. Görmüş,  

Ankara University, 2017 
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http://geology.er.usgs.gov/paleo/forams_b.shtml
http://coastal.er.usgs.gov/biscayne-forams/gallery.html
http://coastal.er.usgs.gov/biscayne-forams/gallery.html
http://coastal.er.usgs.gov/biscayne-forams/gallery.html
http://coastal.er.usgs.gov/biscayne-forams/gallery.html
http://coastal.er.usgs.gov/biscayne-forams/gallery.html
http://geology.er.usgs.gov/paleo/graphics/


Protistan Microfossils 

Foraminifera - sarcodina (amoeba) 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Foraminifera - sarcodina (amoeba) 

Benthic forams 

• live in sediments 

• relatively large, if they are larger 

than mm in size, they are called 

“larger foraminifera” 

• different shapes, lenticular, 

elongated etc.  

• mainly shallow marine  

 

 

Planktic forams 

• live floating in the water column 

• relatively small, usually micron in 

size 

• mainly globular chambers   

•  mainly open sea  

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Life mode: 

Size: 

 

 

Shape: 

 

Environment:  

 

Life mode: 

Size: 

 

Shape: 

Environment:  

 



http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Foraminifera - sarcodina (amoeba) 

Benthic forams 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Foraminifera 

Planktic forams 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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3. Radiolaria 

 

Geologic range: Cambrian to Recent  

Shell composition: Silica (amorphous, opaline silica)  

Size: 0.1 - 2.0 mm  

Significance: Useful in biostratigraphy; they accumulate to form 

radiolarian ooze on the abyssal plain.  

Morphology: Microscopic spiny globes with large, lace-like pores, or 

helmet-shaped (or space-ship shaped) with large, lace-like pores. 

Very transparent and glassy.  

Environment: Marine only; planktonic.  

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Meriç, 1985 

M. Görmüş,  

Ankara University, 2017 
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Radiolarians - Spumellarians 

Silica 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Radiolarians - Nacellarians 

Silica 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 

 

M. Görmüş,  

Ankara University, 2017 

 Lecture 3 



4. Diatoms 

 

Geologic range: Cretaceous to Recent  

Shell composition: Silica  

Size: Most are 0.05 - 0.02 mm (some up to 1 mm)  

Significance: Useful in biostratigraphy and 

paleoenvironmental interpretation; major constituent of 

diatomite or diatomaceous earth; an integral part of the 

food chain (phytoplankton). Most abundant 

phytoplankton in the modern ocean.  

Morphology: "Pillbox" shape, consisting of two valves (shells) 

which may be circular, triangular, or elongate. Circular 

forms have radial ornamentation. Elongate forms have 

transverse markings. They are covered with pores.  

Environment: Both marine and non-marine. Planktonic or 

attached.  

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 

 

M. Görmüş,  

Ankara University, 2017 

 Lecture  3 



Meriç, 1985 

M. Görmüş,  

Ankara University, 2017 
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Diatoms - Chrysophyta silica 

frustules 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Diatoms - Chrysophyta silica 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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6. Tintinnid & calpionellids  

M. Görmüş,  

Ankara University, 2017 

 Lecture 3 
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7. Ostracods (Phylum Arthropoda) 

 

Geologic range: Cambrian to Recent.  

Shell composition: Calcareous (some organic)  

Size: 0.5 - 3.0 mm (some larger)  

Significance: Useful in biostratigraphy and paleoenvironmental 

interpretation.  

Morphology: Microscopic shrimp-like animal inside a clam-like shell 

consisting of two valves (shell halves), with a dorsal hinge.  

Environment: Marine and non-marine (fresh, brackish and 

hypersaline); most benthic.  

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 

 

M. Görmüş,  

Ankara University, 2017 

 Lecture 3 



Animal Microfossils 

Ostracods - Arthropoda 

calcite http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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8. Conodonts (Phylum Chordata) 

 

Geologic range: Cambrian to Late Triassic. Conodonts are extinct.  

Composition: Phosphate (calcium fluorapatite)  

Size: Most are 0.5 - 1.5 mm (some up to 10 mm, and some as small 

as 0.1 mm)  

Significance: Useful in biostratigraphy and marine 

paleoenvironmental interpretation; their color is a good indicator 

of the temperature to which the enclosing rock has been 

subjected (this is important in determining whether oil or gas 

may be present in the rock).  

Morphology: Parts of a larger organism which resemble cone-

shaped teeth, or consisting of bars with rows of tooth-like 

denticles, or irregular knobby plates called platforms.  

Environment: Marine, free-swimming.  

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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 http://www.gpc.edu/~pgore/geology/ 

historical_lab/microfossils.php 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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Conodonts - Vertebrata 

conodont apparatus 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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microwear facets 

calcium phosphate 

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html 
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FORAMİNİFERA 
M. Görmüş,  

Ankara University, 2017 

 Lecture 3 
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1. pseudopodia, 2. nucleus, 3. test,  4. foramen,   

5. endoplasm, 6. Ectoplasm  

Foraminifera  

. single-celled 

. micron, mm, and cm in size 

. live either on the sea or    

  amongst the marine  

  plankton 

. from Cambrian to Recent 

. mainly marine, just a few 

  brackish  

. short-lived period life (from 

  two-three months  to a few 

  years) 

. feed with other algal  

  planktons 

. benthic or planktics  

animal like organisms 

(Prototists)   

M. Görmüş,  
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Dimorphism  

Dimorphism: If a genus or species 

of foraminifera has two different 

individuals (A and B individuals) 

related to its reproduction, it has a 

dimorphism character. 

A individual: megalospheric 

individual, by large proloculus, but 

smaller test   

B individual: microspheric 

individual, by tiny proloculus, but 

larger test 

gamont, A ind. 

agamont, B ind. 

Gametogenesis, sexually 

reproduction 

Schizogony,  asexually 

reproduction 

M. Görmüş,  
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B individuals, 

microspheric  

A individuals, 

microspheric  

M. Görmüş,  
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When we examine a foraminifera, we have to get the following 

observations:  

 

External characters 

 Test shape 

 Test size 

 Test surface architecture 

 Main apertures 

 Auixiliary apertures 

Internal characters 

 Wall composition 

 First embryo features 

 Whorling 

 Septa shape etc. 

 

In this lesson, the following pictures are from Meriç (1985)  
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Test shapes: 

 

spearhead shaped (1), 

conical (2), globular 

(3),  palmet, leaf 

shaped (4), discoidal 

(5),  fusiform (6),  with 

two ombilical (7), 

biconvex (8), with 

many chambers,   

trochospiral (10-11),  

lenticular (12)  
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Other test and 

chamber views  
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Other test and 

chamber views  
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Test surface 

architecture, see 

Meriç for details  

M. Görmüş,  

Ankara University, 2017 
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Aperture and auxiliary apertures, see Meriç for details  

M. Görmüş,  

Ankara University, 2017 
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After Armstrong & Brasier, 2006 



M. Görmüş,  

Ankara University, 2017 

 Lecture 3 

Rotaliid wall structure 
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Textulariina 

 

 

 

 

 

Fusulinina 

 

 

 

 

 

Miliolina 

(white ones) 

 

Rotaliina 

(brilliant 

ones) 

External views                     Internal views     
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Suborder 

Textulariina 

M. Görmüş,  

Ankara University, 2017 
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Silurian to Recent                            Silurian to Recent             Lower Cretaceous  

Planspiral in sahape                         spool, globular in sahape  Involute whorling  



M. Görmüş,  

Ankara University, 2017 
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Cretaceous  to 

Recent 



 Planspiral, fusiform in shape  

 Size changes between 2mm-120mm 

 Shallow water paleoenvironment, benthic 

 It has dimorphism  

 Upper Cretaceous in age 

individuals 

  Loftusia sp. 

External views 

M. Görmüş,  

Ankara University, 2017 
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Pictures from Alkaya (Selçuk Univ.),  

lecture notes,  by forgetten scale and 

reference  



Equatorial 

sections 

Internal views 

Axial 

section 

Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten scale 

and reference  

M. Görmüş,  

Ankara University, 2017 
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- Wall: alveolar and labryntic 

- added tiny clasts make the wall 

agglutinant 

Equatorial section and 

wall  

Labryintic wall  Labryintic septal wall  

chamberlet 

Picture from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten scale 

and reference  

M. Görmüş,  

Ankara University, 2017 
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- Primary septa curved to 

wall,  

- Secondary septa 

perpendecular to primary 

septa  

Picture from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten scale 

and reference  

M. Görmüş,  

Ankara University, 2017 
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Axial section 

Labirentik duvar yapısı 

1 

1 

Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten scale 

and reference  
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Ankara University, 2017 
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half test view 

Axial section 

M. Görmüş,  

Ankara University, 2017 
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Picture from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten scale 

and reference  



Labyrinthic wall  

1 

2 

tangential section  

Pictures from Alkaya (Selçuk 

Univ.),  

lecture notes,  by forgetten scale 

and reference  

M. Görmüş,  

Ankara University, 2017 
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Jurassic-Cretaceous     Upper Triassic to Recent   Carboniferous to Recent        Cretaceous to Recent 

M. Görmüş,  

Ankara University, 2017 
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Homework 3 
A rock includes the following fossils: 

Pseudocyclammina sp. (Jurassic to 

Cretaceous), Lituola sp. (Upper Triassic to 

Recent), Spiroplectammina sp. 

(Carboniferous to Recent), Valvulina sp. 

(Cretaceous to Recent) and Tritaxia sp. 

(Cretaceous to Recent)  

 Draw simply the geological times and 

indicate the age of the rock.  I have given 

the geological time table in the next slide, 

please use this table  

M. Görmüş,  
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Write the genera 

here     

M. Görmüş,  

Ankara University, 2017 
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Carboniferous to Recent                  Jurassic to R.     Triassic to Recent     Triassic to R.    Paleogene to R.  
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(Cretaceous) 

(Cretaceous to Miocene) (Cretaceous to Recent) 



 Test conical, diameter reaches up to 30 mm 

 Many chambers, chamberlets, septa and septula have been seen 

  

 Orbitolina sp.  Cretaceous 

Pictures from Alkaya (Selçuk Univ.),  

lecture notes,  by forgetten scale and 

reference  

M. Görmüş,  

Ankara University, 2017 
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(Eocene) (Upper Cretaceous) 

(Upper Cretaceous) 


