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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 IFOJ”JIJ@&
- Test shapes, aperture, auixiliary apertures, ornamen

- Wall structure

Textulariina

Cuneolina sp.

Loftusia sp.

Orbitolina sp.

Other selected textulariids
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Vertebrate

Invertebrate

Prokaryote
Bacteria -Cyanobacteria
Eubacteria

Archaebacteria

M. Gormiis,
Ankara University, 2017
Lecture 3




Meric, 1980
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Examples of
microfossils

in MONERA
kingdom
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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 (Selcuk Univ.), lecture
notes, by forgetten references
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http://www.aslo.org/photopost/showphoto.php?photo=926&size=big&papass=&sort=1&thecat=500
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Pictures from Alkaya (Sel¢uk
Univ.),
lecture notes,
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R o

Stromatolites, Western Austuralia,

Arkeen (~2,700-Ma)
(I. Williams, Geol. Surv. West. Aust.)

www.lakeneosho.org/More7 .html

Pictures from Alkaya (Selcuk _~;
Univ.), =
lecture notes,
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nucleus

Oncoliths

Girvanella sp.
(Cambrian to Recent)
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It has tangled calcerous tubes

Pictures from Alkaya (Sel¢uk
Univ.),
lecture notes,




poolished surface

Picture from Alkaya (Selcuk
Univ.),

lecture notes, by forgetten scale
and reference
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Vertebrate

Invertebrate

Eukaryota-Protists

Organic-walled microfossils

1. Acritarchs and prasinophytes

2. Dinoflagellates & ebridians
3. Chitinozoa

4. Scolecodonts

5. Spores & pollen
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1. Acritarchs

Sok, 9 — Teka Irindo, Kistin wematik sehli, & — Teka
Tekn iginde bir uzantih kist (GITMEZ, 1978)

winde bir dizgn kist, b —
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2. Dinoflagellates

Geologic range: Silurian to Recent
Composition: Organic material (sporopollenin)
Size: S pum - 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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Dinoflagellates - Pyrrhophyta Sporopollenin

Algal Microfossils living

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 Lectures
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Red Tide Bloom - West Florida Shﬁ |
Concentration (mg/m3} -.see color bar

http://paria.marine.usf.edu/

http://people.hofstra.edu/faculty/J B Bennington/K 16/marine microfossils.html
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@ PJS Franks

http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html
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3. Chitinozoa
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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 um; 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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Sek, 1 — Tetrad seldllert ve sporlacdaki jzier, & — Nokta
den olusan tetrad, b — Cizgl boyunca yamsmes sportardan ohm MM
© — Trilet spor, d— Monolet spor, &— Alet spor, f— Dilet spor, g— Tet.
ralet spor, h— Sirkikaret spor (AKYOL),

Meric, 1985
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Sek, ¢ — Sporlsrda morfolofik terminolofi, ke — Kutupsal elosen, en— Ekvator ek-
senl, @ — Ekvator, py — Proksjmal yiizey, dy — Distal yiizey, pk — Prok-
simal kutup, dk — Distal kutup, a — Apeks, ac — Degme yilzey), ¢— Car-
vatora (AKYOL)




Exinium Hzerinde hichir ss goriinmex ive dlix anlamica felen “laevigat” terimi

Gériiniglerinin tamamen farkh olmasing ragmen spor ve pollenleri birbirinden
"““m““ bazen zorluk gekilir. Pollenler ckyatoral ghrindate yuvarlak, eliptik,

unr(ﬂ ., Bir pollenin _en uzun 2 ' . Bu_cksen aynae
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.&C—meMc—mb—m © — Kare,
4 — Altgen, e, £, £ vo h — cosit]] Bogenler (NAKOMAN, 1971),

zamands bir simetrl eksenidir, erkezinden gegen
mwmpmneknwmmxmmzm
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Sk, 5 — P simetri o) . op = Kutupsal eksen, ne — Ekvatoral
vhaen, pe — Ekvataral diidem, pe — Ikincl stmetrd diizienler! (NAKQ-
MAN, 1971),

slar ekvatorsl bir durumda
“Caverna™ adi

muhhdzri Bu nk!ldt btdmlll hu: Paleomm: ynlh E‘reld oﬁl

mexinde’de. bir tilr bitkinin birkag spor closf Urettgl veys ayni eins sporun birksg
egvelti tirll tarafindsn olugturuldugu anlagimgtir,
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Sk, 6 — M delikleria porlsyonn (NAKOMAN, 1971).
w.l bifufesin

00

Bek, 7 — Colpus ve Colpus-Porws'lar, 3 — Celpusiar, u-mm
KOMAN, 1971),
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Invertebrate

\Eukaryota

Inorganic-walled microfossils

1. Coccolithophores & discoasters & nannoconus
2. Foraminifera

- 3, Radiozoa (Acantharia, Phaeodaria &

Radiolaria) & Heliozoa

4. Diatoms

5. Slicoflagellates & chrysophytes

— 0. Ciliophora: tintinnids & calpionellids

7. Ostracods

8. Conodonts
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1. Coccolithophores & discoasters

Geologic range: Early Jurassic to Recent
Shell composition: Calcite
Size: 0.002 - 0.02 mm (2 - 20 um). 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
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Merig, 1985

Coccoliths (calcareous nannofossils). (Public domain
images from the U.S. Geological Survey).
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$eic, 19 — Nannakonuslann genel seuerl, a — Bir Nannokonusun genel gérung
mil, b ¢, d, ¢ — Farklh Nannokonus fipleri (TOKER, 1979),

Jekk, 20 — Diskeaster'lerin gonel yeldflerl, s — Kol saym fazin, b — Bes kollu,
¢ — TUggen biciml kol ugly, e — Teu iki catalh kollu, T — Ug cilantah

ticgen bicimll, g — Diifmesd iri, h — Dilfmesl Liicilk, § — O¢ kabn kollg,
] — Te¢ Ince kollu (TOKER, 1979).
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Coccolithophorids - Haptophyta calcite T

http://people.hofstra. edu/faculty/J B _Bennington/K 16/mar1ne mlcrofossﬂs html




M. Gormiis,
Ankara University, 2017
Lecture 3

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.




200 um

Foraminifera (Public domain images from the U.S. Geological Survey)
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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/
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Foraminifera - sarcodina (amoeba)

Protistan Microfossil
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http://people.hofstra.edu/faculty/J B Bennington/K 16/marine_microfossils.html
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Foraminifera - sarcodina (amoeba)

Benthic forams
Life mode: * live in sediments
Size: * relatively large, if they are larger
than mm in size, they are called
“larger foraminifera”

Shape: * different shapes, lenticular,
elongated etc.
Environment: * mainly shallow marine

Planktic forams
Life mode: . live floating in the water column

Size: * relatively small, usually micron in
size

Shape:  mainly globular chambers

Environment: « mainly open sea

http://people.hofstra.edu/faculty/J B Bennington/K 16/marine microfossils.html
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BENTHICS PLANKTONICS
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: 200 m
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Sphaeroidinelia

Lagena (various species)

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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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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Endoplazme

Ektoplazm
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Radiolarians - Spumellarians

Silica

http://people.hofstra.edu/faculty/J B Bennington/K 16/marine_ microfossils.html




Radiolarians - Nacellarians
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http://people.hofstra.edu/faculty/J B Bennington/K 16/marine_ microfossils.html
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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
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Diatoms - Chrysophyta silica

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/] B Bennington/K 16/marine microfossils.html
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Sek, 26 — Gilnesl Tintinpidlerden Tintuopsis'in sematik sekli, x 400 (BRASIER

1956),
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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




Ostracods - Arthropoda

Animal Microfossils

http://people.hofstra.edu/faculty/J B Bennington/K 16/marine_ microfossils.html
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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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U. S. Geological Survey.

http://www.gpc.edu/~pgore/geology/ A h ] )
http://people.hofstra.edu/faculty/] B Bennington/K 16/marine microfossils.html

historical lab/microfossils.php
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http://people.hofstra.edu/faculty/J_B_Bennington/K_16/marine_microfossils.html
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microwear facets

http://people.hofstra.edu/faculty/J B Bennington/K 16/marine microfossils.html
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http://hoopermuseum.earthsci.carleton.ca/2001_benthicforams_jk/cont.html
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http:/Awww.ucl.ac.uk/GeolSci/
micropal/foram.htmk#biology




?htth/www.microscopy-ui(.oré.uk/mag/artmarOd/forwim.html



1. pseudopodia, 2. huéleus, 3. test, 4. foramen,
5. endoplasm, 6. Ectoplasm
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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)

*
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Orbulina universa, a sand-sized single chambered test surrounded by delicate spines.
(Photo courtesy Dr. Howard Spero, University of California, Davis)

http://oceanworld.tamu.edu/students/forams/forams_what _is.htm




geligimi

Gamontun

gelisimni

“Sirontun

Nl
b

M. Gormiis,
Ankara University, 2017
Lecture 3

Dimorphism

Gametogenesis, sexually
reproduction

Schizogony, asexually
reproduction

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
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A individuals,
microspheric
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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 Meric¢ (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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After Armstrong & Brasier,

Wall Structure

Suborder

Organic lining

: Loosely attached grains
b, * Allogromiine
Flexible, thin and tectinols
P . v,
D - Agglutinated i
Agglutinated Fe - wall Textulariina

Ordered outer layer

Microgranular
+

Microgranular
compound

Hyaline

006

\Microgranular I_I (imperforat)

Pare

Bilamellar wall

Pore

(with microgranular il L3 ‘ -}Successive
rganic iining ultrastructure) -2 __| laminae
‘ Cryptolamellar wall [#
(with microgranular{:_i Pore
ultrastructure) =2  diaphragm
Organic lining
Radial Oblique Intermediate Compound
> - NH
S wg@% T
ity B

A
Porcelaneous Wmsﬁﬁ“ g?g‘;ﬁg%am Y Miliolina
@M\ Ordered inner layer 5
Microgranuiar L
Fibrolsg gryer —ig Fusulinina

Globigerinina
Spirillinina
Involutinina (arag)

Robertinina (arag)

Rotaliina

Fig. 15.3 Examples of wall structures in the foraminifera (diagrammatic, mainly based on studies using scanning electron

microscopy).




Rotaliid wall structure

M. Gormiis,

Ankara University, 2017

Lecture 3




External views

Internal views

Textulariina

Bigenerina nodosaria,
Agglutinate ) image -120X magnificatio
(e Crevison F ifers as Bioindica

Fusulinina

ina sp. Sample near , Texas.

Black scale bar is 1 cm (~0.4 inches) indicating that the larger specimen is slightly less than one inch.
This foram species was abundant at the end of the Paleozoic geologic time period.
(Photo credit: JH. Lipps, University of California, Davis.
Copyright permission granted by Cushman Foundation for Foraminifera Research, Inc.)

Miliolina
(white ones)

Rotaliina
(brilliant
ones)

http://www.microscopy-uk.org.uk/r

?httpJ//www.microscopy-uk.org.uk/mNggartmarQgrwim.htm|
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( Globigerinina ] [ Spirillinina )
[Sili-:nlnculinina )
B Ty,
( Hnta{wa_ ‘JJ

( Lagenina
C Robertinina )
|I"I'hl'ﬂ-|thll"IIl"I-EI )
(Carterinina ) ( Mlllulma )

Textulariina Fusulinina

JJ

( Allegromina

Foraminiferal suborders and their envisaged phylogeny. Redrawn
from Tappan and Loeblich (1988). Among the suborders shown
only the Fusulinina are extinct.
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http://www.ucl.ac.uk/
GeolSci/micropal/
foram.html
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Foraminifera ?

Fossil range: Cambrian - ecent | http .//enWIklpedIaOI’g/WIkI/GlObIgerlnlda

Live Ammonia tepida (Rotaliida)

Scientific classification

Kingdom: Protista
Phylum: Foraminifera

Orders
Allcgromiida
Carterinida
Fusulinida- extinct

Globigerinida

Fossil range: Jurassic - Recent

Scientific classification

Kingdom: Protista

Globigerinida

Involulinida- extinct Phylum:  Foraminifera
Lagenida Orderr  Globigerinida
Miliolida Superfamilies
Robertinida Globigerinacea

Rotaliida Globorotaliacea

Silicoloculinida Gpoetincanaces

Hantkeninacea

Spirillinida

Planomalinacea
incertae sedis
Xanophyophorea

Reticulomyxa

Rotaliporacea



Suborder

Textulariina
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Ammodiscus sp. Glomospira sp. Choffetella sp.

Silurian to Recent Silurian to Recent Lower Cretaceous
Planspiral in sahape spool, globular in sahape Involute whorling




Cyclammina sp.

Cretaceous to
Recent
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Loftusia sp.

External views

individuals

Planspiral, fusiform in shape

Size changes between 2mm-120mm

Shallow water paleoenvironment, benthic

It has dimorphism

Upper Cretaceous in age Pictures from Alkaya (Seleuk Univ),

lecture notes, by forgetten scale and
reference




Internal views

Equatorial
sections

Axial

section
Pictures from Alkaya (Selcuk
M. Gormiis, Univ.),
Ankara University, 2017 lecture notes, by forgetten scale

Lecture 3 and reference
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Equatorial section and e tes
wall

)

P

=
-=>
’ - ‘k

2
N

chamberlet

Wall: alveolar and labryntic

added tiny clasts make the wall
agglutinant

Picture from Alkaya (Selcuk
Univ.),

lecture notes, by forgetten scale
and reference




M. Gormiis,
Ankara University, 2017
Lecture 3

Primary septa curved to
wall,

perpendecular to primary
septa

Picture from Alkaya (Selcuk
Univ.),

lecture notes, by forgetten scale
and reference
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Axial section

Pictures from Alkaya (Selguk
Univ.),

lecture notes, by forgetten scale
and reference
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half test view

Axial section

Bifture from Alkaya (Selcuk
Univ.),
lecture notes, by forgetten scale
and reference
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Labymthlc wall

M. Gormiis,
Ankara University, 2017
Lecture 3

Pictures from Alkaya (Selguk
Univ.),

lecture notes, by forgetten scale
and reference
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Pseudocyclammina sp.  Lituola sp. Spiroplectammina sp. Valvulina sp. Tritaxia sp

Jurassic-Cretaceous Upper Triassic to Recent Carboniferous to Recent Cretaceous to Recent




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. | have given
the geological time table in the next slide,

please use this table
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Write the genera
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Textularia sp. Verneuilina sp. Gaudryna sp. Valvulina sp. Clavulina sp.

Carboniferous to Recent Jurassic to R.  Triassic to Recent Triassic to R. Paleogene to R.
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Dorothia sp. Cuneolina sp.

(Cretaceous to Recent) (Cretaceous to Miocene)

(Cretaceous)

Orbitolina sp.
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Orbitolina sp. Cretaceous

Test conical, diameter reaches up to 30 mm
Many chambers, chamberlets, septa and septula have been seen
Pictures from Alkaya (Selcuk Univ.),

lecture notes, by forgetten scale and
reference
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Lituonella sp. (Eocene) Cyclolina sp. (Upper Cretaceous)

Cyclopsinella sp.
(Upper Cretaceous)




