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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: multicelluiarwith cell walls made of
cellulose

o Food consumption: photosynthesis (absorbs light)
o 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 support and the petal / flower/ bud is
the reproductive organ of the plant,

star.spsk12.net/



a® DI NYNO=Z
Ankara University, 2017

Lecture 6 PLANT KINGDOM (OI’ Plantae)

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
They are fixed in one place (they donot

http://www.factmonster.com/ipka/A0932480.html


http://www.factmonster.com/cgi-bin/id/A0775714
http://www.factmonster.com/cgi-bin/id/A0812003
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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 possessingchlorophyll, 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.qg., grains, fruits, and vegetables),

--- Plant products vital to humans include wood and wood products, fibers, drugs,
olls, 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


http://www.factmonster.com/ce6/sci/A0812003.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.

Il n Te¢grkiye,

-Lignite, generally Miocene, Tertiary in age,
seen around western and centr al
Muj |l a, Aydeén, ¢cayeéer han

-Bituminous coal, generally Carboniferous in age,

seen around northwest T¢grkiye such
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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 AaDI VI SI ONo, ARnTRI BEo, AVARI ETY0 AR

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 ataxonomy 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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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

Planta

Learn only
superdivisions,

LW
1) y 1 ‘
"H‘hisl: Ferms
1,

Seed Plants

DI¥ISION PTEROPHYTA
Ferns

not divisions

DI¥ISION FINODPHYTA

Cycads Ginkgo
DIYISION MAGNOLIOPHYTA

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

Conifers Gnetum
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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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sade yaprak

M

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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N\ @

geritsi ters mizrak malams

yuvarlakga yumurta

A

diger yaprak bi¢imleri
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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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o Include tlowering 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 dall i es, oBreophyiaand afliese d s p ¢
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


http://www.factmonster.com/cgi-bin/id/A0809267
http://www.factmonster.com/cgi-bin/id/A0809267
http://www.factmonster.com/cgi-bin/id/A0812004
http://www.factmonster.com/cgi-bin/id/A0812004
http://www.factmonster.com/cgi-bin/id/A0812004
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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 mossesor 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


http://www.factmonster.com/cgi-bin/id/A0812636
http://www.factmonster.com/cgi-bin/id/A0824241
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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

Anaked. o | n a dcdreg aorofers ate dree$ ca shiulvs g
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,
iIncluding 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


http://www.factmonster.com/cgi-bin/id/A0813233
http://www.factmonster.com/cgi-bin/id/A0813186
http://www.factmonster.com/cgi-bin/id/A0820857
http://www.factmonster.com/cgi-bin/id/A0814386
http://www.factmonster.com/cgi-bin/id/A0831174
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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)

Nak oman,

E. 1971.

Ko mg¢r .

MTA yayénl ar e,

Ejitim Serisi,
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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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Omatmayla- kuvars,: agat,

veya- araetst- haline- gelrads
rauazzam: agag- govdelen
Yellowstone-  parkinda
(&BD) taslasrg bir-orman
raeydana- getirmugtir.
Osnabrick:  (&lmarya)
kémiir- havzasmda bulunan
Glasgow- (Iskogyra)|
dolaylanndaki- Whiterach,
Victoria- Park’ta-  Alt
Karhonafer- wash
| Stigmaria’lann omatroa)
yolrda: fosillegtikleri
bilinrnektedir-{Sekil 15). -

Planta

Sekdl- 15.-Biitiin-govdesi-silisles mig-(fosillesmis rbir-agac-(Yunanistandan)¥
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Fossil Plants - There are five representative divisions

Primitive fossil vascular plants

Division Ehvniophvta
Division Zosterophvilophvta
Division Trimerophvtophvta

Lad |~ —

Primitive fossil seed plants

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


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

ol
iy

"l._ 1B

; o http://home.manhattan.edu/~frances.cardillo/
# b plants/intro/plantmen.html

Horthington and Goodin _,L i Y
1934 AN

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.


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

ad® DI NI NG
Ankara University, 2017
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plants/intro/plantmen.html
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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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Lecture 6 Paleozoic plantS

PLANTS PLAYED ROLE FOR PALEOZOKC A

. CRYPTOGAMAE
Bu cins alténda toplanan bitkilerin -
Kar bonifer devrinde g¢negm¢égzden -ok d

Tallophyta:En basit bitkisel yaratéklar ol u

veya Atalo adé verilen topluluklar h
gel mi kl erdir. Yaprak ve k°%kleri yokt
a. Bakteriler :

b. Algler
Bryophyta:K° k|l eri ol mayan damarséz bitkile

fosilleri nadirdir.
Pteridophyta( sporl u ejrelti otlare) : K°kIl ¢,

3a. Lycopodiales : batakl éklarda yakeéy
25 Ila 35 m ye ul akan aja-larla tem
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Lepidodendron:Boy | a

rée 25 ila 35 m arasénda c

ajJa-larédér. Yerden itibaren dall ara Kk
uzaner. GPvdelerinin ¢st kesménda di kc
Kemsi yeyi andeéreéer kKekilde yayeéeleéerlar.
dej nekl er kKeklinde olup tek bir nervgr
olan kozal akl ar dall arén ucunda bul unt
Sigillaria:25 il a 30 m boyunda batakl ékl ar da
aja-larédér. Gevdeleri, -apé 1 m yi at
az sayéda olup dikatomi ktir. [ reme or ¢
alténda olup ajacén g°vdesine bir ta-
yataklarénén Kekli ve durumuna g°re st
ayrél maktadeéer. Vestfaliyendnin bazeée DbP°
edilmektedir.
Sigillaria ve | epi dodenStigmarim@un f osi | | ¢
Stigmariopsisadé veril mektedir. KOkler g°vdey
Calamites:20-30 m wuzunl ukta ol up, g¢é¢neé mézdek
benzeyen b¢yé¢k aja-lardér. Govdel eri r
-1 zgi l er tacker
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Calartes-{c)s

Calarnites govdesindeki, bodura yerleri-{d)s

-Sekil-19.-Paleozoik-Yash- Crypiogam- Ailesi-hithileri]




a® DI NYNOZ
Ankara University, 2017
Lecture 6

reticulated vasculars

Carboniferous

3b. Filicales : Pal eozoi kde -ok gel
K°m¢rl erin olukumuna - ok ©i
fl oranén karekteristiji dal
gel i kmi Kk ol maseéedeér

dai ma net ol arak g°r ¢l en Dbi
nervegrden pingl é¢n -evresine
Pecopteris: Pinh® adé verilen yap
bir kKekil de yapékmékl ardér.
yan nerve¢grler vardér (kekil
Glossopteris : Bu fosiller Gondva
pal eobotani k y°nden temsil
-ok oval olup, alt kéesémlart
gesterirler Orta nervegr -

Glossepteris-nervir-sistemi- ()i

Pecopteriste yvapraklarin-dallara-yvapigma-gekli- (0
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Carboniferous

. PHANEROGAMAE

il st¢n yapélée -1 -ek ve to
eden cinsodir.
Gymnospermae: ¢ épl ak t ohuml u,
di ki ¢reme organl ar é a\
bulunmayan bitkilerdir.

la. Pteridospermae:A Tohuml u ejr el
otl aréo olarak da 1 si ml
b¢ten cinsl eri fosi | dil
devrinde Filicales ve |
birl i kte olukturdukl ar
ormanl ar k°m¢grl erin me
gel mesinde bakl éca et k¢
¥nemli tiplerinden baz:¢
veri |l mi ktir.
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Carboniferous

Alethopteris: Ot su bir karekter t
(yaprakl aré) alt késémlar ¢
bu tipte orta nerv¢r genel
bel i rgindir Yan nerve¢rl er
ol arak ul akér.

Neuropteris:Bu ti pin ping¢gll erin
pin¢gl ¢n ¢st kenar éna kadar
aral arénda bir-ok daha k¢ -
bir tek noktada bajl anan i
Kekl i ndedir

Mariopteris:Uzun dall arén gayet
di kat omi 1 1l e b°l ¢nmes:i b u
Pin¢gll er ekseriya hafi f-e
-evreye sahiptirler
Sphenopteris:Bu t i pe ait ping¢gl | ¢
gé¢negmegzde yakayan ejrel ti
rastl anmaktadér. Nerverl er,
pin¢glerin ¢gzerinde bel || k
nervegrlerin degzensi z ve -«
°nemli ©°zelli kl erinden bi:
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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|




a® DI NYNOZ
Ankara University, 2017
Lecture 6

Carboniferous

1b. Cordaitales: Yakayan °r nek.l

Devoni yende

bitkileri30-4 0 m boyunda ol

sahiptir. Ba

Ucu mézr ak
czerindeki

e
genelliklel5-2 0 cm b¢yé kil ¢
r
e

1T

Cordaites-agacid
Seki--23.-Paleozoik-yash- Phanerogame- Bitkileri{

ortaya - é&
u
zeél ar @énén
] ¢
veya k¢rek
ner ver | r,

Cordattes- yapraklarid

er
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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

o]

Karadon-kati- aragtirmacilar-tarafindan-B ohemya-kémir-havzasindaki- Schwadowit z-




PHENEROGAMAE

Gymnosperma:

la.Cycadales:Bu bi t kil erin g¢ng¢é mg
tropi kal I kI 1 mli b°l gel er
karekteristi k kekil 1 be¢y
yaprakl arda tek bir nervyg

1b. Benettiales: Yal néz fosil ©°rneltk
bitkileri#d4 gi°wdehémnuij udda
bir g°r¢n¢gke sahip ol up,
benzer

1c. Ginkoales: G¢ n¢m¢g zde Dar windi n
adlandéerdéjeée ¢inde ve Jap
t¢er¢enden bakka °rnefjoi ol n
Devoniyende ortaya -ékdeéj

1d. Coniferales: Koz al akl & bitkiler
gel i kmel eri maksi mum bir
Araucariadol ardan ol ukmukck
bili nmektedir. Bilinen t ¢

Araucariaceae: Knce uzun 1]

Cupressineae

Taxodieae: ge¢negmegzdeki °rne
boylaré 100 m yi akar
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O\ .". » / ~ - )
\\\ N VS 1 f“‘\ - ' - ! . =
NN 7 NS ey
2\:“ < , ,_‘ <y ' =
B’ o ‘ o .
: 1 o 1T
Cycadites-(c)o Benettialess

Sekil-25-Paleozoikden giiniimiize-kadar gelen-baz- hitkilerq
Il

Gink go-Bilobaw

Avustralyad a-yagayan- Gink o-tir i
Sekil-26.-Yasayan: Fosil Gingko¥[
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Mesozoic

MESOZOKK K¥M! RLERKNKN OLUK
OYNAYAN BKTKKLER

Pal eozoi kde ol duju kadar
Mesozoi kde k°m¢gr ol ukumu d
Al pl er 6de, Macari stanoda,
Avustralyaobéda Jurasi k devr
yatakl arénén varl éjeée Dbilin
ekonomi k dej er. az birka-
bul unmaktader. Pal eozoi kde
kaybetmemekle birlikte Mesozoikde devam eden
bitki divisiodlareé kunl ard

. =+ 1.-CRYPTOGAMAEY

Al
. = Tallophyia

. = Bryvophytal|

|\ (j(é"

. = Filicales|

. = Pteridospermaef

. = Preridophytal| {é{«
. = Bguisetales|| (

- -@,ﬂmnospermeau% ---------------- -1[

. =+ ~Cordaitesy

i

Sekil 27 Equisetum
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OYNAYAN BKTKKLER

Tersiyer yakl é k°m¢grl erin
akt¢el fl oraya her baké&md
Pl i yosene kadar fl oraneén i
gel i ktiJi 1zl enmektedir. A
birbirleriyle rasyonel bir
vermesi Tersiyer floraséneé
-al exmal arda palinol oji k i
Genelli kl e Angiospermadl ar
bir gelikme |1 -indedir. Coni
bul unmaktadér. Eosenddeki b
Sorgun (Yozgat) k°m¢grlerind
Polypodiaceae, Sphagnhaceae ve Lauraceae, Nyssaceae
allelerine ait bireyler ol U
yanénda Pinaceae, Pal maceac
Taxodi aceae gruplaré g°r¢l ¢
Taxodi aceae, Salicacae, Ace
Aja-1é& (Kstanbul ) k?©°mg
| meyen Pal miyeler
asénén bir °rneji
| mektedir. Bgt eéen sa
osenbd6bde Halifan fI
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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

MACGINETIC Iy c
AGE | molesny - e PICKS || AGE i - . PICKS| | AGE PICKS| AGE
(2 [ E : PERIOD| EPOCH AGE maay || PERIOD|EPOCH AGE NI FERIOD [EPGCH AGE (Mia) || My ERA PERIOD
T= s CAAEIN MAASTRICHTIAN
2 = PLEISTOCENE : - 12 1 CHANGHENGAN E?—; EDIACARAN
=24 PLIOCENE ZTN:CE\EL;«RJ <1} . WUCHIAPINGIAN 2;
— - LI 2R o
= 53 ELLIEEY il 750 NEOPRO- | CRYOGENIAN
ool MESSINIAN w LATE TEROZOIC
- Tz D SANTONIAN &350
ca CONIAC AN 2BD TOMIAN
L L TORTONIAN O TURSIHIAN .
w & CENCMANIAN
5 = SERRAVALLIAN L w5 || Shoitel
@ B Q oAt
Q LANGHIAN ALBIAN ™ WOSCOVIAN |
O o s —— = MESORRO ECTASIAN
= 6.0 BASHKIRIAN TERCZOIC
= l— 112 1400
= BURDIGALIAN LLJ -
e APTIAN CALYMMIAN
04 m ALy B .
ACUITANIAN 2= e
=in Q BARREMIAN
130
w HAUTERIVIAN TOURNAISIAN STATHERIAN
E E L CHATTIAN VALANGINIAN ! 36 350— L
O W'—“‘- E FAMENN AN
< _ ASIAN o 4 =
- (@] 254 145.5 =
TITHONIAN = ITe
|D_: g £ SEELaY - TR FRASNIAN
— KIMMERIDGIAN B 385
W Ie) 156 _ GIVETIAN o
= . OXFORDIAN i M -
= CALLOVIAN i ErEl 3sz
L PRIABCNIAN 9 R 186 i EMSIAN o
A = wooiE ATHONIAN | e N E v
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1 s E TOARCIAN - 1z == 2z
= w g . = e NECARCHEAN
- TEL 35
L E M 2 4401 ﬁ‘ E - 3;3
0] 8 LUTETIAN g %‘m
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— 485 450 e 481
E DARRIWILIAN
458
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T s58 Furana ;"%E [
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= L THANETIAN 500 gian - FAGIAN o
8 M| SELANDIAN 235 2'—5r4
L Ea | 520 3
- : 241
E
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=0 M v
*International ages have not been fully established. These are current names as reported by the International Commiszionon Stratigraphy.
alker, J.0., and Geissman, JW., compilers, , Geologic Time Scale: Geological Society of America, doi: 10.1130/200%. . 8 Geclegical Soclety of Ameriza.
o o ) o Walker, J.D Gai JW il 200%, Geologic Ti Scale: Geological Soci A [ it 10.1130/200%.CTS004R2C. @200% The Geclegical Soci A [
THE GEOLOGICAL SOCIETY Sources for nomenclature and ages are primarily from Gradstain, F, Ogg, J., 8mith, A, et al., 2004, A Geologic Time Scale 2004: Cambridge University Press, 58& p. Modifications to
OF AMERICA® the Triassic after: Furin, 8., Preta, N., Rige, M., Roghi, G, Gianclla, P, Crowley, J.L., and Bowring, S.A., 2008, High-precison U-Pb zircon age from the Triassic of Italy: Implications for

the Triassic time scale and the Carnian origin of calcaresus nannoplankton and dinosaurs: Geclogy, v. 34, p. 1008=1012, coi: 10.1130/G225E7A.1; and Kent, DV, and Olsen, P.E.,
2008, Early Jurassic magn atostratigraphy ar' paleclatitudes from the Hartford continental rift basin rgas‘tgrr Marth Americz): Testing for polarity bias and abrL.pt p:-lar wander in
association with the o artraIAtIartlu magmatic province: Journal of Geophysical Research, v. 113, BO&105, doi: 10,1028/ 2:)3?JE-00543?
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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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http://www.ucmp.berkeley.edu/vendian/vendian.html



