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Definition

o Precise definitions of the kingdom vary,
pbut as the term is used here, plants
include familiar organisms such
as trees, flowers, herbs, bushes, grasses, Vi
nes, ferns, mosses, and green algae.

o The Plantae includes all land plants:
mosses, ferns, conifers, flowering plants,
and so on—an amazing range of diverse
forms. With more than 250,000 species,
they are second in size only to the
arthropoda.

star.spsk12.net/
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Characteristics

o Body type: multicelluviarwith cellwalls made of
cellulose

o Food consumption: photosynthesis (absorbs light)
y Reproduction: both sexual and asexual

y Fnvironments: land and water

Plants have organs and organ systems. [he leaves
collect and absorb sunlight to convert to glucose.
lhe ledves have g waxy coat on them 10 shield
against water. The root system, which branches
out, providessupport and absorbs water. The stem
provides suppert and the petal / flower/ bud is
the reproductive organ of the plant,

star.spsk12.net/
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General information about plants

- Virtually all other living creatures depend on plants to survive. Because animals
cannot get energy directly from the sun, they must eat plants (or other animals that
have had a vegetarian meal) to survive.

- Through photosynthesis, plants convert energy from sunlight into food stored as
carbohydrates. Plants also provide the oxygen for humans and animals breathe,
because plants use carbon dioxide for photosynthesis and release oxygen into the
atmosphere.

- Plants are found on land, in oceans, and in fresh water.

- They have been on Earth for millions of years. Plants were on Earth before animals
and currently number about 260,000 species.

Three features distinguish plants from animals:

* Plants have chlorophyll, a green pigment necessary for photosynthesis;
 Their cell walls are made sturdy by a material called cellulose; and

e They are fixed in one place (they don’t move).

http://www.factmonster.com/ipka/A0932480.html
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Importance of Plants

--- As known Plants are essential to the balance of nature and in people's lives.
Green plants, i.e., those possessing chlorophyll, manufacture their own food and
give off oxygen in the process called photosynthesis, in which water and carbon
dioxide are combined by the energy of light.

--- Plants are the ultimate source of food and metabolic energy for nearly all
animals, which cannot manufacture their own food.

--- Besides foods (e.g., grains, fruits, and vegetables),

--- Plant products vital to humans include wood and wood products, fibers, drugs,
oils, latex, pigments, and resins.

--- Coal and petroleum are fossil substances of plant origin.

Thus plants provide people not only sustenance but shelter, clothing, medicines,
fuels, and the raw materials from which innumerable other products are made.

http://www.factmonster.com/ipka/A0932480.html
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In Paleontology, a tree including,

- Plant Bodies

- Leaves, and

- Spores or pollens (reproductive tissues)

are identified separetly owing to non existence of all parts in the same lithology
and places.

In Tarkiye,

-Lignite, generally Miocene, Tertiary in age,
seen around western and central Turkiye such as Tuncgbilek, Soma,
Mugla, Aydin, Cayirhan

-Bituminous coal, generally Carboniferous in age,

seen around northwest Turkiye such as Zonguldak, Bartin, Amasra
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Example of Classification

The full botanical classification of a particular Lesser Spearwort with narrow leaves is

Category Scientific Name Common Name
CLASS Angiospermae Angiosperms
SUBCLASS Dicotyledonae Dicotyledons
SUPERORDER | Magnoliidae Magnolia Superorder
ORDER Ranunculares Buttercup Order
FAMILY Ranunculaceae Buttercup Family
SUBFAMILY Ranunculoideae Buttercup Subfamily
TRIBE Ranunculeae Buttercup Tribe
GENUS Ranunculus Buttercup
SPECIES (Ranunculus) flammula Lesser Spearwort
SUBSPECIES | (Ranunculus flammula) subsp. flammula Lesser Spearwort

VARIETY (Ranunculus flammula subsp. lammula) var. tenuifolius | Marrow-leaved Lesser Spearwort

TERMS “DIVISION", “"TRIBE", "VARIETY” ARE RELATED TO PLANTAE KINGDOM

http://theseedsite.co.uk/class.html
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Classification of organisms are based on their similarities and differences.
This system of classification is also called a taxonomy and usually features
both English and Latin names for the different divisions.

y Plants are otten divided into two main

Qroups

D-ANgIosperms
-gyMNospPEerms
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HOW ARE PLANTS CLASSIFIED?

Science classifies living things in an orderly system through which they can be readily identified. Living things are grouped into categories of increasing size. based upon relationships
within those categories. For example. all plants can be put in order from the more primitive to the more advanced. Such a ranking would look like this:

Plant Kingdom
Bryophytes: Small with leaflike, stemlike, and rootlike structures.
Disseminated by spores: mosses, liverworts, hornworts.
Vascular Plants: Larger with true leaves, stems. and roots.
1. Seedless: Ferns, horsetails, club mosses.
2. SeedPlants:
a. Gymnosperms: Usually have cones, no flowers, seeds not enclosed in fruit: pines, spruces, firs, hemlocks, cyeads, ginkgo.
b.  Angiosperms: Have flowers, seeds enclosed in fruit
i. Monocotyledons: Leaves have parallel veins, one seed leaf: grasses, orchids. lilies. palms.
ii. Dicotyledons: Leaves have netted veins, two seed leaves: cherry trees, maples, coffee, daisies, etc.

This informal way of describing plant classification gives an overview of how plants are classified. Botanists use a more complex system. A botanist divides the plant kingdom into
Divisions, similar to the Phyla used to divide the animal kingdom. There are twelve divisions. Referring to the above ranking, three of these divisions are Bryophytes, four are seedless
plants, four are Gymnosperms, and one is Angiosperms. Each Division is further divided into Classes, which are divided into Orders. which are divided into Families, which are divided
into Genera (singular, Genus), which are divided into species, which is the "basic unit" of classification. Put somewhat simply, individuals in a species are able to breed with each
other, while in broader categories individuals do not interbreed.

www.accessexcellence.org/RC/Ethnobotany/page3.html
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Planta

Learn only

superdivisions,

not divisions

Classification of Plants, Whittaker FIVE KINGDOM SYSTEM (1978)

KINGDOM 1V - Plantae

Non-Vascular Plants

DIVISION CHYISIOMN DIVISION
= HEPATICO- ANTHOCEROTO- BRYOPHYTA
PHYTA FHYTA
Mosces
j Liverworts Hornworts
Fossil Plants

LW
1) y 1 ‘
"H‘hisl: Ferms
1,

Seed Plants

DI¥ISION PTEROPHYTA
Ferns

DI¥ISION FINODPHYTA

Cycads Ginkgo

Conifers Gnetum

OI¥ISION MAGHNOLIOPHYTA

Dicots Monocolts

http://home.manhattan.edu/~frances.cardillo/
plants/intro/plantmen.html
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4. KINGDOM: Plantae

4.0.1. DIVISION Hepaticophvta 8,300 (hverworts)
4.0.2. DIVISION Anthocerotophvta 350 (hornworts)
4.0.3. DIVISION Brvophyta 13,500 (mosses)
4.0.4. DIVISION Psilotophvta 3 (whisk ferns)
4.0.5. DIVISION Lvcophvta 850 (club mosses)
4.0.6. DIVISION Sphenophvta 25 (horsetails)
4.0.7. DIVISION Pterophvta 8.600 (ferns)

4.0.8. DIVISION Pinophvta (gvimnosperms)
4.0.8.(1). SUBDIVISION Cwvcadicae 160 (cycads)
4.0.8.(2). SUBDIVISION Pmicae

4.0.8.(2).1. Class Ginkgoatae 1 (Ginkgo)
4.0.8.(2).2. Class Pmatae 700 (conifers)

4.0.8.(3). SUBDIVISION Gneticae 75

4.0.8.3.1 Order Gnetales (Gnetum)

4.0.8.3.2 Order Ephedrales (Ephedra)

4.0.8.3.3 Order Welwitschiales (Welwitschia)

4.0.9. DIVISION Magnohophvta (flowermg plants)

4.0.9.1. Class Magnohopsida 200,000 (dicots)

4.0.9.2. Class Liliopsida 60,000 (monocots)

/~frances.cardillo/plants/intro
l Ipintlist.html
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Example: Orchids (an angiospermae), pinus (a gymnospermae)

1. KAPALI TOHUMLULAR (Cicekli Bitkiler-Angiospermae)
2. ACIK TOHUMLULAR (Ciceksiz Bitkiler-Gymnospermae)

Kapali tohumlular gergek cicek uretirler ve sayilan 250 milyona yakin turden olusan bir bitkiler alemidirler... Mese,
kayin, gurgen, karagac gibi yaprakli agaglar bu gruba dahildir...

Acik tohumlular ise c¢igeksiz bitkiler olarak anilirlar ve bu bitkilerde genis bir canlilar toplulugudur. Cam, Goknar,
Sedir, Ladin gibi kozalakh adaclar, Sikaslar, Ginko gibi turler bu gruba dahildir...

(igeksiz bitkilere ornek;

e s
Gigekl: bitkilere ornek; Batakiik Servisi

At kestanesi

http://www.ogm.gov.tr/yaprak/bitkiler.htm
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bilesik yaprak

PLANTAE CLASSIFICATION

Adaclar, yapraklan olmasaydi yikseklere ulagamazdi. Cinkd biyimek icin gerekli
sekerlen yapraklar dretir. Bir giineg pili gibi kullanilan klorofil (ki yapraga yesil rengi veren bir
pigment maddesidir) karbon gazi ve su yardimiyla seker dretmeye yarayacak ik enerjisini
kaprna isini Ostlenmistir. [Fotosentez]

Bitin yapraklann asil derdi, yeterince ISIK (gines 15141) yakalayabilmektir. Bu nedenle
farkli ortamlardaki farkh bitkiler, yizhbinlerce farkh bicim, boyut ve sekilde yaprak formu
gelistirmiglerdir._. Bununla da yetinmeyen baz bitkiler yapraklanm metamorfoza ugratarak
farkll gdrevieri de yerine getirecek yapraklar gelistirmislerdir. (Omek; bicek kapan bitkiler...)
[Metamorfoz]

BiR SADE YAPRAGIN;
Bolumleri Bigimleri Damarlan

Yukanda gérdiginiz yaprak bicimleri bitkiler aleminin Cigekli Bitkiler bolimine aittir.
Bir de Cigeksiz Bitkiler bélimi olup, bu gruptaki bitkilerin yapraklan, igne gibi dedisik
bicimlerde kargsimiza cikar. Bu hitkilerin yaprak bigimlen ile ilgili bazi drneklen asadida
garmektesiniz; [Bitkiler Alemi Hakkinda]

Gicekli bitkilerin tek sap ve tek yaprak yizeyinden meydana gelen yapraklanna genel anlamda sade yapraklar denilmekte, tek sap
izerinde parcal bir yapida, yaprakegiklara aynlmis bicimdeki yapraklara da bilegik yapraklar adi veriimektedir.

Bilesik yapraklar kendi icinde; Ggli, cift tiysi, tek tiysi, kath tiysi, elsi . gibi degisik bigimlerde gérdlir. Ayni sekilde yapraklann
diziligine gare de; kargihkh, almach, sarmal, ¢evrel, hagsi gibi degigik formlar vardir...
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-

Are dividedInto:

Coniferophyta - is known as the dominant
gymnosperm. (l Includes pines ,yews, vellowwood,
atc..)

Cycadophyta - These are slow growing palm-like
plants with leavaswhich are born togetherat the
lop of the runk.

GlﬂkOth'O this group contains only a single

living species (gingko biloba from china)

Genetophyta: this plals share cerlain
characteristics with angiosperms (fropical lianas,

Welwitschia mirabilis, etlc

star.spsk12.net/
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) Include flowering plants which then are
divided into:
o Monocotyledonous
» Dicolyledonous

o The seeds of angiosperms are surrounded
by the wall of the ovary of the flower
which forms the fruil; gymnosperms do nol
have this structure.

star.spsk12.net/
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¢ SUBKINGDOM TRACHEOBIONTA
Vascular Plants

© SUPERDIVISION SPERMATOPHYTA
Seed Plants
DIVISION

— Anthocerotophyta — Equisetophyta — Magnoliophyta (Flowering Plants)
(Hornworts) (Horsetails) - Coniferophyta (Conifers)

- Bryophyta - Lycopodiophyta L gycadophyta (Cycads)
(Mosses) (Lycopods) - Ginkgophyta (Ginkgo)

— Chlorophyta - Psilophyta e . : -

g Hepatophvta (Whisk Ferns) nOtOP yta (GﬂBtOthtBS’
(Liverworts) — Pteridophyta .

(Ferns)

y—

N
* 34\ ‘& #’l ‘. : “ ¢ > ' " ‘
- ‘ ' 2\ "'.. \:’ ¥ ' = “.‘.‘ ;‘l. "

L

SOURCE: INFORMATION PLEASE

http://www.factmonster.com/ipka/A0932480.html
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Non-Vascular Plants
Mosses and “allies,” or related species (5ryophyta and allies)

Mosses or bryophyta are non-vascular. They are an important foundation plant
for the forest ecosystem and they help prevent erosion by carpeting the forest
floor. All bryophyte species reproduce by spores not seeds, never have flowers,

and are found growing on the ground, on rocks, and on other plants.
Originally grouped as a single division or phylum, the 24,000 bryophyte species

are now grouped in three divisions: Mosses (Bryophyta), Liverworts

(Hepatophyta), and Hornworts (Anthocerotophyta). Also included among the
non-vascular plants is_Chlorophyta , a kind of fresh-water algae.

http://www.factmonster.com/ipka/A0932480.html
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Vascular Plants with Spores
Ferns and allies ( Pteridophyta and allies)

Unlike mosses, ferns and related species have a vascular system, but like
mosses, they reproduce from spores rather than seeds. The ferns are the most
plentiful plant division in this group, with 12,000 species. Other divisions (the
fern allies) include Club mosses or Lycopods (Lycopodiophyta) with 1,000
species, Horsetails (Equisetophyta) with 40 species, and Whisk ferns
(Psilophyta) with 3 species.

http://www.factmonster.com/ipka/A0932480.html
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Vascular Plants with Seeds
Conifers and allies (Coniferophyta and allies)

Conifers and allies (Coniferophyta and allies) Conifers reproduce from
seeds, but unlike plants like blueberry bushes or flowers where the
fruit or flower surrounds the seed, conifer seeds (usually cones) are

“naked.” In addition to having cones, conifers are trees or shrubs
that never have flowers and that have needle-like leaves. Included
among conifers are about 600 species including pines, firs, spruces,

cedars, junipers, and yew. The conifer allies include three small
divisions with fewer than 200 species all together: Ginko
(Ginkophyta) made up of a single species, the maidenhair tree; the
palm-like Cycads (Cycadophyta), and herb-like plants that bear cones
(Gnetophyta) such as Mormon tea.
Flowering Plants (Magnoliophyta)

The vast majority of plants (around 230,000) belong to this category,
including most trees, shrubs, vines, flowers, fruits, vegetables, and
legumes. Plants in this category are also called angiosperms. They
differ from conifers because they grow their seeds inside an ovary,

which is embedded in a flower or fruit.

http://www.factmonster.com/ipka/A0932480.html
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PLANTAE IN THE GEOLOGICAL TIME

Jeolojik,Periyed
_ Onemli Sinif ve Ordo Silir| Devon | Karbon | Perm| Triyas |Jura | Kretase|Tersiyer| Kuvaterner.
Bakteriler
Flagellatae
CRYPTOGAMAE  |Tallophyta Algler (Yosunlar)
(Cigek ve  benzeri Fungi (Mantarlar)
organlan yoktur) Tikenias
Bryophyta Hepaticae (Ciger Otu)
Musci (Mus)
Psilophytales —_—
Pteridophyta | Lycopodiales —> Agags » Otsu
(Cryptogamae| Equizetales —
Vasculareae) | Filicales
Pteridospermae
Cordaitales >
GymnospennaJ Cycadales
(Ciplak Benettiales
PHANEROGAMAE |[tohumlular) | Ginkoales
(Cigek ve benzeri| Coniferales........... o b T
organlan, - tohumlan Monocatyledoneae
vandu) Angiosperma | (Tek genekliler)
(Kapali Dicotyladoneae
tohumlular) | (Cift ¢enekliler)

Nakoman, E. 1971. Kémur. MTA yayinlari, Egitim Serisi, no. 8, Ankara, 348 s.
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Rich silicified plant fossils during some periods in the geological
times are important for geological history and
paleoenvironmental interpretations.

What are the reasons;

(1) Hot water effects

(2) Cooling of waters and perticipation of SiO2

(3) Volcanic activity including rich SiO2 ashes.
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Fossil Plants - There are five representative divisions
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Primitive fossil vascular plants

Division Ehvniophvta
Division Zosterophvilophvta
Division Trimerophvtophvta

Lad |~ —

Primitive fossil seed plants

1.  Dnasion Pteridospermophyvta
2. Division Bennettitophvta (Fossil cycads)

plants/intro/plantmen.html
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Iy i.,‘ Horthingten and Guudm
Lu-l‘-""'——h:-‘ 194

Division Rhvniophyta

The Rhyniophyta comprise the oldest known division of vascular plants during the Silunian period of 400 million vears ago. The shoot is leafless
and dichotomously branched in the genus Rhynia. Cooksonia is the oldest known vascular plant.

plants/mtro/plantmen htmI
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Northington and Gowdin
1554

Division Zosterophyllophyta

Plants of the Zosterophyllophvta were leafless and dichotomously branched, but frequently lateral branches further differentiated into one axis that grew upward
and another downward. In Zosterophyllum, the sporangia were borne laterally on short stalks.

http://home.manhattan.edu/~frances.cardillo/
plants/intro/plantmen.html
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Northington and Goodin
19554

Division Trimerophyvtophyta

Trimerophyta specimens are believed to have evolved directly from Rhyniophyta and are found in the fossil record of 360 million vears ago.

Shghtly more advanced, they were leafless but branched more profusely than Rhyniophyta. Some branches terminated i an elongated
sporangium.

http://home.manhattan.edu/~frances.cardillo/
plants/intro/plantmen.html
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|I'l

4

Horthington and Goodin ,F"‘,
T4 IR

M,
http://home.manhattan.edu/~frances.cardillo/
L [- II. plants/intro/plantmen.html

Division Pteridospermophyta

The seed ferns were not really ferns at all, but primitive gymnosperms. Their fossilized remains are found frequently in sediments from the
Carboniferous period. Their bizarre appearance resembles that of ferns. They were the size of shrubs and small trees.
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http://home.manhattan.edu/~frances.cardillo/

plants/intro/plantmen.html

. Scagel etal , 1969

Division Bennettitophyta
It is generally believed that the Bennettitophvta and the Cycadophyta evolved from the pteridosperms. The Bennettitales, which led to the development of a

flower-like organ became extinct at the end of the Cretaceous. The Cycads evolved unisex cones and persist to the present as nine genera.


http://home.manhattan.edu/~frances.cardillo/

Paleozoic Era
Later Devonian Period
375 million years ago

A forest in later Devonian time: precursors of the ferns, horsetails and club mosses.

i Paleozoic Era
Y& Carboniferous Period

. -~ Paleozoic Era
8% Permian Period
275 million vears ago

A colder,drier period than the Carboniferous: early conifers, seed ferns, end of the era of the giant horsetails (Calamitales).

M. Gérmiis,
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Mesozoic Era
- Triassic Period
2235 million years ago

. Plants of this age include: precursors of the Ginkgo tree and Maidenhair fern, cycads with pollen bearing cones, and early conife

http://home.manhattan.edu/~frances.cardillo/
plants/intro/plantmen.html
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Carboniferous

Selected genera from the
Carboniferous aged plantae leaves
Lepidodendron sp.

Sigillaria sp.

Calamites sp.

Asterocalamites sp.

Annularia sp.

Asterophyllites sp.

Pecopteris sp.

Neuropteris sp.

Alethopteris sp.
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PLANTS PLAYED ROLE FOR PALEOZOIC AGED COALS

. CRYPTOGAMAE
Bu cins altinda toplanan bitkilerin gigcek ve gicege benzer organlari yoktur.
Karbonifer devrinde gunumuzden ¢ok daha fazla gelismiglerdir.

Tallophyta : En basit bitkisel yaratiklar olup, tek filamanlar olusturan birgok
veya “tal” adi verilen topluluklar halindeki hucrelerden meydana
gelmislerdir. Yaprak ve kokleri yoktur. Tatlh veya tuzlu sularda yasarlar.
a. Bakteriler :

b. Algler

Bryophyta : Kokleri olmayan damarsiz bitkilerdir. Genellikle karasal olup,
fosilleri nadirdir.

Pteridophyta (sporlu egrelti otlari) : Kokltu, damarli fakat giceksiz bitkilerdir.

3a. Lycopodiales : batakliklarda yasiyan bitkilerdir. Karbonifer devrinde boylari
25 ila 35 m ye ulasan agaclarla temsil edilirler.
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Lepidodendron: Boylari 25 ila 35 m arasinda degisen buyuk bataklik
agaclaridir. Yerden itibaren dallara kadar govde duzgun bir silindir seklinde
uzanir. Govdelerinin Ust kisminda dikotomik olarak gelismis dallar bir
semsiyeyi andirir sekilde yayilirlar. Lepidodendron’un yapraklari prizmatik
degnekler seklinde olup tek bir nerviir'e (damara) sahiptir. Ureme organlari
olan kozalaklar dallarin ucunda bulunur.

Sigillaria: 25 ila 30 m boyunda batakliklarda yagayan Karbonifer devri
agaclaridir. Govdeleri, capi 1 m yi asan silindir seklindedir. Dallari nispeten
az sayida olup dikatomiktir. Ureme organlari yaprak ve dallarin hemen
altinda olup agacin govdesine bir ta¢ (yaka gibi) seklinde ilismistir. Yaprak
yataklarinin sekli ve durumuna gore stratigrafik yonden énem tasiyan turlere
ayrilmaktadir. Vestfaliyen’nin bazi bolumleri bu turlerle karekterize
edilmektedir.

Sigillaria ve lepidodendron’un fosillesmis koklerine Stigmaria ve
Stigmariopsis adi verilmektedir.Kokler govdeye dik ha¢ seklinde ¢cikmaktadir.

Calamites: 20-30 m uzunlukta olup, gunumuzdeki bambu ve kargilara
benzeyen buyuk agaclardir. Govdeleri mafsalli (bolumld) olup, boydan boya
cizgiler tasir.
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Lecture 6 3b. Filicales : Paleozoikde ¢ok gelismis egrelti otlaridir.
Komurlerin olusumuna ¢ok onemli bir katkida bulunan bu
floranin karekteristigi dallara nazaran yapraklarin gok
gelismis olmasidir.

daima net olarak gorulen bir nervur (damar) ve bu
nervurden pinulun ¢evresine dogru

Pecopteris : “Pinul” adi verilen yapraklar dallara genis
bir sekilde yapismiglardir. Pintlerde dik olarak yol alan
yan nervurler vardir (Sekil 20).

Glossopteris : Bu fosiller Gondvana kitasini
paleobotanik yonden temsil etmektedir. Yapraklari az
cok oval olup, alt kisimlarina dogru bir darlasma
gosterirler. Orta nervur ¢ok belirli ve duzdur.

Carboniferous

D
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reticulated vasculars
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|
Glossepteris-nervir-sistemi- (e)c Pecopteriste yvapraklarin-dallara-yvapigma-gekli- (0
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Carboniferous

. PHANEROGAMAE

Ustiin yapili cicek ve tohumlu bitkileri temsil
eden cins’dir.

Gymnospermae: Ciplak tohumlu, erkek ve
disi Ureme organlari ayni gicek Uzerinde
bulunmayan bitkilerdir.

la. Pteridospermae: “Tohumlu egrelti
otlari” olarak da isimlendirilen bu sinifin
butun cinsleri fosildir.Karbonifer
devrinde Filicales ve Lycopodiales’lerle
birlikte olusturduklari muazzam
ormanlar komurlerin meydana
gelmesinde baslica etken olmustur.
Onemli tiplerinden bazilar agagida
verilmigtir.
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Carboniferous

Alethopteris: Otsu bir karekter tasiyan pinulleri
(yapraklari) alt kisimlarinda birbirlerine yapisik olan
bu tipte orta nervur genellikle kalin ve gayet
belirgindir. Yan nervurler ise pinullerin kenarina dik
olarak ulasir.

Neuropteris: Bu tipin pinullerinde orta nervdr,
pinulun ust kenarina kadar ulagsmaz. Yan nervurler
aralarinda birgcok daha kuguk nervure ayrilirlar. Dala
bir tek noktada baglanan pinullerin alt kismi kalp
seklindedir

Mariopteris: Uzun dallarin gayet duzgun bir
dikatomi ile bolunmesi bu tipi karekterize eder.
Pinuller ekseriya hafifce egik olup parcali bir
cevreye sahiptirler

Sphenopteris: Bu tipe ait pintllerin sekline
gunumuzde yasayan egrelti otlarinda sik sik
rastlanmaktadir.Nervurler, toplu ve kuguk olan
pinulerin Uzerinde belli belirsiz haldedirler. Bu
nervurlerin dizensiz ve ¢ok ince olmasi tipin en
onemli ozelliklerinden biridir.
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Alethopteris

Carboniferous

Neuropterist Neuropterisi
Sekil-21-Paleozoik: Yash- Phanerogamae- Bitkileriq
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|
1 Egreltr otlarmna- benzeyen- Sphenopteris’ te:

Carboniferous

Mariopteris-pinili-ve- orta-ner il diizensiz:verince -nerviirlero

Sekil-22 -Karbonifer Bitkileri|
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1b. Cordaitales: Yasayan ornekleri olmayan,
Devoniyende ortaya ¢cikmaya baslayan bu bataklik
bitkileri 30-40 m boyunda olup ciplak bir govdeye
sahiptir.Bazilarinin uzunlugu 1 m ye yaklasan,
genellikle 15-20 cm buyuklugunde yapraklari vardir.
Ucu mizrak veya kurek seklinde olan bu yapraklar
uzerindeki nervurler, birbirine paralel olarak dizilmigtir

Carboniferous

e |
Cordaites-agacid Cordattes- yapraklarid

Seki--23.-Paleozoik-yash- Phanerogame- Bitkileri{
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Linopteris|
Annularia-|
Neuropiteris||
Spenaphyillum||
Alethopteris||
Dictyopteris||

Liplotmenal|
Pecopteris||
Lepidodendron

Odontopteris||
Caulopierisy
Piychopieris||
Plinthiothecal|

Cordaicarpus || e prevailing Carboniferous Plants

.vepa;mopf'ens (After Mildrid Marvin)
o (CIm) = Calamites; (Cor) = Cordaites;
'tﬁrﬁ'blﬂc1'1] (L) = Lepidodendron; (S) = Sigillaria, (F)= Tree Fern

Carboniferous

Fosilleri-bulun-

mugtury

i

----Sekil 28.---Olagan- Karbonifer Bitkileriq
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Gymnosperma:

la. Cycadales: Bu bitkilerin ginumuzde yasayan ornekleri
tropikal iklimli bolgelerde silindirik bir govdeye ve
karekteristik sekilli buyUk yapraklara sahiptir. Bu
yapraklarda tek bir nervur goralar

1b. Benettiales : Yalniz fosil ornekleri olan bu agacsi
bitkilerin govdeleri 3-4 m uzunlugunda kalin ve masif
bir gorinuse sahip olup, yapraklari palmiyelerinkine
benzer

1c. Ginkoales: Gunumuzde Darwin’in yasayan fosil diye
adlandirdigl Cinde ve Japonyada yetisen Ginko biloba
tirinden baska 6rnegdi olmayan bu sinifin Ust
Devoniyende ortaya cikdigi dusunulmektedir

1d. Coniferales: Kozalakli bitkiler olup Triyas ve Jura'da
gelismeleri maksimum bir seviyeye ulasmistir. Jurada
Araucaria’lardan olusmus muazzam ormanlarin varligi
bilinmektedir. Bilinen turleri arasinda

Araucariaceae: Ince uzun igne seklinde yapraklari vardir.

Cupressineae

Taxodieae: gunumuzdeki ornegi Sequoia gigantea’larin
boylari 100 m yi asar.

Mesozoic
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OYNAYAN BITKILER

Paleozoikde oldugu kadar onemli olmamakla birlikte,
Mesozoikde komur olusumu devam etmistir.
Alpler’de, Macaristan’da, Iran’da, Cin’'de ve
Avustralya’da Jurasik devrine ait onemli komur
yataklarinin varligi bilinmektedir. Turkiyede'de
ekonomik degeri az birka¢ komur yatag!
bulunmaktadir. Paleozoikde ortaya ¢ikip onemlerini
kaybetmemekle birlikte Mesozoikde devam eden
bitki divisio’lar1 sunlardir

Mesozoic

. =+ 1-CRYPTOGAMAES
=1

. = Tallophyia

. = Bryvophytal|

. = Preridophytal|

. = Bguisetales||

. = Filicales|

. = Pteridospermaef

e -@;mnospermeau% ----------------- 1[

. = =Cordaitesf Sekil-27 Equisetumi
o
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OYNAYAN BITKILER

Tersiyer yasli komurlerin olugsumunda rol oynayan flora
aktuel floraya her bakimdan benzemektedir. Eosenden
Pliyosene kadar floranin iklim sartlarina bagli olarak
gelistigi izlenmektedir. Aktuel ve fosil spor ve polenlerin
birbirleriyle rasyonel bir sekilde mukayese olanagi
vermesi Tersiyer florasinin saptanmasi icin yapilan
calismalarda palinolojik incelemelerin onemini arttirmistir.
Genellikle Angiosperma’lar Mesozoyik'ten itibaren buyuk
bir gelisme icindedir. Coniferales turleri de bol
bulunmaktadir. Eosen’deki bitki ortistnu esas olarak
Sorgun (Yozgat) komurlerinde goruldugu gibi
Polypodiaceae, Sphagnhaceae ve Lauraceae, Nyssaceae
ailelerine ait bireyler olusturur.Oligosende ise bunlarin
yaninda Pinaceae, Palmaceae, Lauraceae, Ginkoinae,
Taxodiaceae gruplari gorulur.Miyosen komurlerinde ise
Taxodiaceae, Salicacae, Aceraceae turleri de izlenmistir.
Agacl (Istanbul) kdmdirlerinde Miyosen bitki komdirlerinde
g6rilmeyen Palmiyeler ortaya ¢ikar. Ust Miyosen
florasinin bir 6rnegi Seyitomer linyitlerinde
gorulmektedir.Bitiun saydigimiz guruplara ait tirler Ust
Pliyosen’de Halifan florasinda izlenmistir
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time

KAMBRIYEN DONEM

http://www.biltek.tubitak.gov.tr/bilgipaket/jeolojik/Fanerozoik/Paleozoik/Kambriy
en/index.htm
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Lecture 6 EDIACARAN OR VENDIAN FOSSILS
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Localities of the Vendian:

Ediacara Hills, Australia

In 1946, an Australian mining geologist named Reginald C. Sprigg was
exploring a range of mountains north of the city of Adelaide, Australia,
known as the Ediacara Hills. Serendipitously, he found fossilized imprints
of what were apparently soft-bodied organisms, preserved mostly on the
undersides of slabs of quartzite and sandstone. Most were round, disc-
shaped forms that Sprigg dubbed "medusoids"” from their seeming
similarity to jellvfish. Others, however, resembled worms, arthropods, or even stranger
things.
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VENDIAN FOSSILS (between 650-543 MILLIONS YEARS)

http://www.ucmp.berkeley.edu/vendian/vendian.html
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er, in the opinion of some, it may in fact be a cni

died version of the "banana coral," Fungia.

in Moscow.

http://www.ucmp.berkeley.edu/vendian/vendian.html
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Vertebrate

Invertebrate
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Archaeocyatha

Stramatoporoid
Annelid
Porifera
Cnidaria
Bryozoa

Brachiopoda
Mollusca — Pelecypoda, Gastropoda, Sefelopoda
Arthropoda - Trilobita
Echinodermata — Echinid, Crinoid

Hemicordata (Graptoliths) *
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Rinnelia
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ANNELIDA




http://www.ucmp.berkeley.edu/annelida/annelida.html
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Phylum Annelida

Domain Eukarya
Kingdom Animalia
Phylum Annelida

Image courtesy of The University of Anzona

The phylum Annelida is made up of segmented worms, numbering about 15,000 species. Body segmentation, a hallmark of annelids, was a major step in the evolution of animals. Annelids are protosomes, meaning they have 4
coelom made from cell masses. This coelom is divided into a series of repeated parts. This repetition is called metamerism, and each segment is called a metamere. There are a cluster of nerve cells and excretory organs in
each metamere, but the ventral nerve cords, a dorsal and ventral blood vessel, and the digestive tract pass through the walls of segmentation and are therefore unsegmented. These walls, or septum, are thin sheets of
mesodermic tissue, isolating the coelom. Except for the head and tail region, each with an opening of the digestive tract, making it a complete tract, each segment in an annelid is ringlike and very similar.

Segmentation allows for flexibility and mobility because annelids can bend at segmented parts. Therefore, because a segmented body is advantageous, it evolved twice, with the protosomes, as shown by phyla Annelida and
Arthropoda, and again in the deuterosomes, as shown by phylum Chordata. Other hallmarks of the annelids are soft bodies that are round in cross section, repetition of organs in the segemented parts, and a body that is much
longer than it is wide. There are three main classes in the phylum Annelida.

Below is a list of the phylum Annelida, with each class and the orders of each class (some of these classes, making up a very minor portion of the phylum, have not been described):

» Class Polychaeta -Polychaetes
+ (lass Oligochaeta - Oligochastes
+ Class Hirudinea - Leeches

http://www.sidwell.edu/us/science/vib5/Labs/Classification_Lab/Eukarya/Animalia/Annelida/
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http://paleo.cortland.edu/tutorial/

Protista/porifera.htm
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Shape: looks like beet, diameter 10-
25 mm, length 50 mm

Shell: Carbonate

Stratigraphical range: Early to middle
Cambrian

Environment: Very shallow (20-30 m
in dpeth, smaller in deeper up to 100

meteres, tropical, benthic, live
individually, reef framework organism,
together with algea, trilobita &
brachiopoda, rarely with spongia.

Occurrences: Russia, southern
Australia, norther America, not
reported in northern Europa and

Turkiye. *



http://paleo.cortland.edu/tutorial/

SIaES
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Astrorhizal canal _ _
Geometry: laminated, irregular

N with namelons, flattaned up to 2
e A orizd meters in thickness.

on mamelon

Shell: Carbonate

Stratigraphical range: Cambrian to
Cretaceous, rich in the Silurian to
Devonian reefs, together with
corals

Environment: Reef framework
organism.

From Boardman et al (1987)

http://paleo.cortland.edu/tutorial/
Protista/porifera.htm
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Homework 6

Search the coal localities in Turkey, draw or get a
Turkiye map including coal localities with their
ages.



