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Bashklar:

Cevresel etkiler (Fiziksel ve Kimyasal ortam)
Deniz Mikrobiyolojisi’ne giris:
-Kiic¢iikten Biiyiige mikroorganizmalar-Plankton
Viriis, Bakteri, Fitoplankton, Zooplankton
Mikroorganizmalar arasindaki iliskiler-ekosistem.

Biz neler yapiyoruz?




Fiziksel ortam

Isik, AKintilar,
Tuzluluk,

Yukari - Asagi tasimim hareketleri,
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Yogunluk, Batimetri Dalgalar
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chemical ion i
Chloride CI 19345
Sodium Na 10752
Sulfate SO4 2701
Magnesium Mg 1295
Calcium Ca 416
Potassium K 390
Bicarbonate HCO® 145
Bromide Br 66/  0.19
Borate BO3 27| 008
Strontium St 13 004
Fluoride F 1 0.003

Other components (salinity) 34.4 g
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Okyanuslardaki
su birikimi

Sodium (Na*) 10.556 g

Sulfate (SO,27) 2.649 g
Magnesium (Mg?*) 1.272 g
Bicarbonate (HCO5;7) 0.140 g

Calcium (Ca?*) 0.400 g
Potassium (K*) 0.380 g

Chloride (CI") 18.980 g

Other


http://www.google.com.tr/url?sa=i&rct=j&q=deniz+ekosistemi&source=images&cd=&cad=rja&docid=hOwyiEUGuolI6M&tbnid=cBZ5UNHhshtrvM:&ved=0CAUQjRw&url=http://fenfkb.blogcu.com/ekosistem-ve-cesitleri/5381512&ei=6TQmUYixHIjWswbxpYGgAw&bvm=bv.42661473,d.bGE&psig=AFQjCNF5tfA6uyHMjy1rnhJAWO5BHhhpLw&ust=1361544759133012
http://www.google.com.tr/url?sa=i&rct=j&q=deniz+ekosistemi&source=images&cd=&cad=rja&docid=hOwyiEUGuolI6M&tbnid=cBZ5UNHhshtrvM:&ved=0CAUQjRw&url=http://fenfkb.blogcu.com/ekosistem-ve-cesitleri/5381512&ei=6TQmUYixHIjWswbxpYGgAw&bvm=bv.42661473,d.bGE&psig=AFQjCNF5tfA6uyHMjy1rnhJAWO5BHhhpLw&ust=1361544759133012

Yukari - Asagl tasimum hareketleri,

L -
[ oy
““ OC T,
B “
: Yo o
J A IR
<Ly ¥ -
. -
&5




I¢ dalgalar

* Yuzey dalgalari
20 m kadar Yiizey dalgasi
olabilir.

» Ig dalgalarin
boyu 300 m yada
daha buyuktur.

* Ic dalgalar High density water
topografyadan
kaynaklanir.

Low density water
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Tuzluluk
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Makro ve Mikro elementler — Besin tuzlari

C, Mn,
P, Mo,
O,
H, Fe,
Mg,
N,
K,

Coziinmiis maddeler ~ Inorganik
Organik

Partikiil maddeler  Inorganik
Organik

pH,

Cozliinmiis gazlar (COz2, 02, N2)

Cu, Zn, Si,
Cl,
V, Si, B,
Co, I
oxygen carbon dioxide nitrogen
23,000 16 62,000
‘--”1.- [ o jr'"““"“““-"‘ 'n
v
NH, < >Ny
: b< 510
nitrogen
f.gs fixation




Mikro-biyoloji

**Mikroorganizmalari ve onlarin
aktivitelerini inceleyen bilim dalidir.

Virus,
Baktert,
Mantar,
Protista,
Fito-plankton,
Zoo-plankton

“Planao” kelimesi yunancada gezinmek-dolasmak anlamindadir. Akintiya Kkarsi
ylizemeyen-siiriiklenen organizmalara plankton denir.
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Plankton’un simiflandirilmasi:

B Biiyiikliik
y Habitat (yasam alan)

yTaksonomi
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Biiyiikliik:

vV V VYV Y V

Pikoplankton (0.2-2 nm) bakterioplankton
Nanoplankton (2 - 20 um) protozoa
Mikroplankton (20 - 200 um) diatom, larva ve yumurtalar

Makroplankton (200 - 2,000 pm) baz1 yumurta ve geng baliklar

Megaplankton (> 2,000 pm) deniz anasi, mola mola (ay baligi-



http://www.google.com.tr/url?sa=i&rct=j&q=mola+mola&source=images&cd=&cad=rja&docid=1ExhoGqtake0BM&tbnid=7Q2kxItSYe2idM:&ved=0CAUQjRw&url=http://madmikesamerica.com/2011/12/mola-mola-the-ocean-sunfish/&ei=yf0oUaCWLonotQbg4YC4Cw&bvm=bv.42768644,d.Yms&psig=AFQjCNHdi8bkj2ZYx8RTqIBDRCzSwDxSUA&ust=1361727224560830
http://www.google.com.tr/url?sa=i&rct=j&q=mola+mola&source=images&cd=&cad=rja&docid=1ExhoGqtake0BM&tbnid=7Q2kxItSYe2idM:&ved=0CAUQjRw&url=http://madmikesamerica.com/2011/12/mola-mola-the-ocean-sunfish/&ei=yf0oUaCWLonotQbg4YC4Cw&bvm=bv.42768644,d.Yms&psig=AFQjCNHdi8bkj2ZYx8RTqIBDRCzSwDxSUA&ust=1361727224560830
http://www.google.com.tr/url?sa=i&rct=j&q=deniz+anas%C4%B1&source=images&cd=&cad=rja&docid=OQJ2q8qWBQ-BMM&tbnid=XeF9Q83rMlLeGM:&ved=0CAUQjRw&url=http://www.gereksizgercek.com/2012/hayvanlar/olumsuz-deniz-anasi-turritopsis-nutricula/&ei=O_4oUZDeOojjtQbmgYGABw&bvm=bv.42768644,d.Yms&psig=AFQjCNHjRvhse8PKzdl6ihUyYiDoo05xqA&ust=1361727378449216
http://www.google.com.tr/url?sa=i&rct=j&q=deniz+anas%C4%B1&source=images&cd=&cad=rja&docid=OQJ2q8qWBQ-BMM&tbnid=XeF9Q83rMlLeGM:&ved=0CAUQjRw&url=http://www.gereksizgercek.com/2012/hayvanlar/olumsuz-deniz-anasi-turritopsis-nutricula/&ei=O_4oUZDeOojjtQbmgYGABw&bvm=bv.42768644,d.Yms&psig=AFQjCNHjRvhse8PKzdl6ihUyYiDoo05xqA&ust=1361727378449216

Hiucre Buyuklukleri

Viris (nm) = 10° m (metre)
Bakteri (um) =10°m
Parazit-kurt (mm) = 103 m
VS...

VS...
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103 11 mm

Nasil kiyaslayabiliriz? s Eukaryotes
" 1075 -
e Prokaryotes
% 10+ 1 pum
200x Insan sag| € 1071 |
Viruses
108 - _
Proteins
1094 1nm
Small molecules
i 10-10. Atoms
Polen
E. coli
2pm Red blood cell
12pm
lenfosit Staphylococcus
ipm

J Ebola virus

Mavya hicresi
2y 1.2um

Rhinovirus
0.03um (30nm)
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Genel ozellikleri

Prokaryot

Okaryot

Aseliiler

gercek cekirdek zarlar ve
membrana baglh organelleri yoktur

zarla c¢evrili cekirdek ve organelleri
vardir

organize bir hiicre degildir, DNA yada
RNA iceren protein kapsiiller, yada
protein parcalari



Hucre tipleri i

Cytoplasm
Ribosomes

Cell wall

Plasma membrane

Nuclear area (nucleoid)
containing DNA

Inclusion

Prokaryotik

Capsule
Cell wall

Plasma
membrane

Fimbriae

Envelope
Capsid (a)
Copyright © 2004 Pearson E Inc., publishing as Benjamin Ci
Nucleic
acid a .
Okaryotik

PLANT CELL ANIMAL CELL
Peroxisome Flagellum
Mitochondrion Nucleus

Golgi complex Nucleolus

Golgi complex

Microfilament ———————————_ _~ /
Cytoplasm

Vacuole
oo Basal body
AS ellllel' Microtubule Microfilament
Chloroplast Lysosome
Cytoplasm Centrosome:

Centriole
Ribosome Pericentriolar material
Smooth endoplasmic Ribosome
reticulum
Microtubule
Rough endoplasmic Peroxisome
reticulum

Rough endoplasmic

Plasma membrane reticulum

Cell wall Mitochondrion
Smooth endoplasmic

b reticulum

Nucleus

Plasma membrane

(a) Highly schematic diagram of a composite eukaryotic cell, half plant and half animal
Copyright € 2004 Pearson ., publishing as B e
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Humans
appeared
Mammals
appeared
Roaches,
termites
appeared
Reptiles
appeared
Eucaryotes
appeared
Probable Procaryotes
origin of appeared
T —
4 billion 3 billion 2 billion 1 billion Now
years ago years ago years ago years ago

Evrimsel agidan bakildiginda....Bakteriler 3.5 milyar yil 6nce
goriillmeye baslanmistir.



Habitat:

» Holoplankton - biitiin hayat1 plankton olarak geger.
Or. Deniz anast, diatom, kopepod

» Meroplankton - yasammin belli bir siiresi plankton olarak.
Or. Balik ve yengec larvalari, yumurtalar




Mikroorganizmalar,
e Tek hiicreli
e Cok hiicreli
e Asecliller
— VIris
— viroids |
— prions-proteinaceous

enfeksiyon partikiilleri




Virus
Aselular

Mecburi hiicre 1¢1 parazit
DNA yada RNA

Protein kilif 1i¢inde bulunur




Bakterl

* Prokaryot
 Tek hucreli

» Fotosentez, Ayristirici, Parazit,
Biyojeokimyasal (element) donguler,
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Bakterl

Sekillerine gore

» Kok

» Basil-comak

» Spiral

» Bazilar1 kam¢ili

Copynight © The McGraw-Hill Companies, Inc. Permigsion required for reproduction or display,

V25

Rod, or bacillus

N5

Curved or spiral forms: SpirillumySpirochete
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g

/,7 %

19)

Diplococci Diplococci
(cocei in end- (cocei in side-to-side Vibrios
{o-end pairs) pairs) Pill-shaped rods Coccobacilli (curved rods)
Q O 9 W ” a
N
\
@ N
i Sarcinae \ e )
Tetrads (cocci in packets of : '
(cocci in packels of 4) 8,16, 32 cells) Irregular rods Palisades arrangement Spirilla
Spores ")

Y
g%

Cocci in chains

o

Coccl in irragular
clusters

4

Spore-forming rods

Filamentous rods
$06n in somea
mold-like bacteria

Spirochetes




Mantar

» Okaryot

« Maya’larin disindakiler ¢ok hiicreli
o Curukcil
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Protista

Okaryot
Tek hiicreli
Parazit yada kendi basina

Eseyli yada eseysiz lireme




Protista hareketine gore isimlendirilir

Amip - yalanci ayak

or. Entamoeba histolytica — amebic dysentery
Kamcililar - kamgi

or. Giardia lamblia - giardiasis

Siliat - sil

or. Paramecium

Sporlular - hareketsiz

or. Toxoplasma gondii - toxoplasmosis
or. Plasmodium - malaria



Kamcih

particle

Pseudopods

Copyright © 2007 Pearson E: ion, Inc., ishing as jamin Cummings.
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Fitoplankton

Bitki - Ureticiler Hayvan - Tiketiciler




FITOPLANKTON - URETICILER

Okaryot

Fotosentetik

Seliilloz hiicre duvari

Su yada toprakta bulunur
* Genelde tek hiicreli
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« Karadaki bitkiler gibi enerjilerini giinesten ahrlar.
 Gorunus olarak cok cesitlidirler.

% sk -+ ;
H. O + CO, + Besin —» “CH,O” + O,
Su CcO? Nitrat, Fosfat, | Organik Madde  Oksijen

Demir, Silis. ...
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Ortalama yuzey klorofil konsantrasyonu (Sonbahar-1998)

Cartography by GRID-Warsaw
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Baz1 6nemli fitoplankton gruplari

vV V VYV V V V

Diatom: iliman ve soguk sularda... silika kilif yada kabuk-iskelet...
Dinoflagellat: tropikal ve subtropikal sular...Yaz sezonunda iliman denizlerde..
Coccolithophores (kokkolit): tropikal...kalsiyum karbonat iskelet...
Silicoflagellat: silika i¢ iskelet... Cok yaygindir, 6zellikle guney kutbunda...

Siyanobakteri (mavi-yesil algler): gercek alg degildirler, aci ve sicak sularda...

Yesil Algler: lagun ve kiyisal sularin diginda yaygin deqil...



http://cgee.hamline.edu/see/questions/dp_biosphere/bios_place/cyanobacteria.gif
http://cgee.hamline.edu/see/questions/dp_biosphere/bios_place/cyanobacteria.gif
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Batma

Diatom,
Rhizosolenia ve
Asterionella
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Dinoflagellat

Dino-Greek —fir1l fir1l donmek; flagellum — Latin-kirbag.
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Phaeocystis

e algaesAsE
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Red tide?

Dinoflagellat
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HOW THE DEAD ZONE FORMS

il

During the spring, sun-heated
freshwater runoff from the
Mississippi River creates a
barrier layer in the Gulf, cutting
off the saltier water below from
contact with oxygen in the air.

Source: Staff research

B nitrogen and phosphorus
from fertilizer and sewage in the
freshwater layer ignite huge
algae blooms. When the algae
die, they sink into the saltier
water below and decompose,
using up cxygen in the deeper
water.

Some dead
fish float to
surface

Starved of oxygen and cut off
from resupply, the deeper water
becomes a dead zone. Fish avoid
the area or die in massive
numbers. Tiny organisms that
form the vital base of the Guif
food chain also die. Winter brings
respite, but spring runoffs start
the cycle anew.

STAFF GRA

SWENSON ST





http://www.google.com.tr/url?sa=i&source=images&cd=&cad=rja&docid=5eUrPUBk9cp6dM&tbnid=zZCGE4z5tMJyuM:&ved=0CAgQjRwwADgS&url=http://www.freerepublic.com/focus/f-news/2687610/posts&ei=A4IqUZSeDMiJtQbemIDwBw&psig=AFQjCNFbotMuz9ZGcD2FBlXJySseFbVTrQ&ust=1361826691247425
http://www.google.com.tr/url?sa=i&source=images&cd=&cad=rja&docid=5eUrPUBk9cp6dM&tbnid=zZCGE4z5tMJyuM:&ved=0CAgQjRwwADgS&url=http://www.freerepublic.com/focus/f-news/2687610/posts&ei=A4IqUZSeDMiJtQbemIDwBw&psig=AFQjCNFbotMuz9ZGcD2FBlXJySseFbVTrQ&ust=1361826691247425

Zooplankton
Hayvansal plankton
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Bazi1 onemli zooplankton tipleri

« Crustaceans: Copepod
Krill ~
Cladocera — . gham
Mysids by e A
Ostracods

« Jellies
Cniderian (True jellies, Man-of-wars,
By-the-wind-sailors)

« Ctenophores (comb jellies)

« Urochordates (salps and larvacea)

 Worms (Arrow worms, polychaetes)

« Pteropods (planktonic snails)

v
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Zooplankton

Bu hayvanlarin bir kismi hayatlar: boyunca suriiklenirler

(holoplankton).

Copepod Comb Jelly Larvacean

Bazilarn ise biiyiiyene kadar siiriiklenir. (meroplankton)
... bebekler ve larvalar.
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Copepod

Holoplankton

Yengeg ve Karides'le akraba
Cok farkl sekillerde ve boylarda
olabilirler
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Deniz anasi

Akintiya kars1 yiizemezler. Holoplankton.
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Deniz Kestanesi larvasi ~
Pluteus

Meroplankton

A
vida escondlda
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Deniz Siimiiklii bocegi larvas: ~ Veliger
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Mollusk larvae

Echinoderm larvae

Parapodia
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Pteropod

Yuzme bacaklari

Fish larvae




Zooplankton




Beslenmelerine gore zooplankton 4 gruba ayrilir:
» Herbivor: Fitoplanktonla beslenir.

» Karnivor: Zooplanktonla beslenir.

> Detrivor: Olii organik maddelerle (detritus).

» Omnivor: Fito, Zoo ve detritusla beslenir.
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Giunliik Dikey Goc¢

Gundiizler: derin karanlik sularda avcilardan saklanirlar.

Euphausid

Lantern fish (7cm)




Gunluk Dikey Go¢

Her bir tiurtin kendine 0zgu gunliik ritmi vardir.

1.Gece Gocu
Giin batiminda giinde bir kez yukar

2.Alacakaranlik Gocii(crepuscular periyod)
2 cikis 2 1nis

3. Ters GO¢
Giin 1¢inde cikis, gece 1nis



Giunlik gociin avantajlar:
Antipredator stratejisi, daha az gortiniir olma.

Gece su ylizeyine yaklasirlar, giindiiz derine giderler. Kopepod
euphosiid’den, euphosiid’de chaetognath’tan kaginur.

« Enerji korunur
* Yeni beslenme alanlariyla karsilagsma

« Populasyondaki genetik materyal karisir

« [sikli kisimda tretilen organik maddeler tabana dogru tasinir
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Hatirlanacaklar

v’ Akintrya kars1 yiizemeyen organizmalara plankton denir.

v'Fito- ve Zoo- plankton olarak iki gruba ayrilir.

v'Sekilsel ve islevsel olarak ¢cok cesitlidirler.

v'Fitoplankton (bitkisel plankton) besin piramidinin temelini olusturur.
v'Fitoplankton birincil iireticidir.

v'Mikroorganizmalar cevresel sartlara ¢ok hizli adapte olabilirler.
v'Zooplankton (hayvansal plankton) birincil tiiketicidir.

v"Holo- ve Mero-plankton olarak iki gruba ayrilir.

v'Fitoplankton ve Zooplankton arasinda av-aver iliskisi vardr.

v'Zooplankton enerjiyi fitoplankton’dan alip bir {ist kademeye aktarir.
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Kuzeydogu Akdeniz’de bulunan bazi zooplanktonik organizmalar

Stomatopoda
(Rissoides
desmaresti)

Cephalopoda
(Octopus
vulgaris)

Decapoda
(Lucifer

typus)

Copepoda
(Sapphirina

Copepoda
(Farannnnula
sp.)

h larvae (Balik
asl)




Copepoda
(Farannnnula sp.)

Copepoda
(Coryceaus sp.)

Decapoda
(Palinurus vulgaris)

Amphipoda
(Phronimasp.)

Amphipoda (Scina sp.)

Copepoda (Candacia sp.)

Copepoda (Arietellus setosus)

Copepoda
(Sapphirina sp.)

Copepoda (Oithonasp.

Decapoda
(Brachyura larvae)

Decapoda

Amphipoda

a (Labidocera sp.

Echinodermata

Chaetognatha
(Flaccisagitta enflata)

Appendicularia
(Oikopleura dioica)

Cephalopoda
(Octopus vulgaris)

Stomatopoda
(Rissoides desmaresti)

Copepoda
(Centropages typicus)

Copepoda
(Sapphirina sp.)

Copepoda (Calanoida)

Copepoda (Copiliasp.) Decapoda Decapoda

(Lucifer typus) (Acanthephyra sp.)

Echinodermata
(Asteroidea larvae)

Siphonophora Siphonophora




Fish larvae (Balik larvasi)

Euthecosomata
(Hyalocylis striata)

Gastropoda

s\

Polychaeta

Polychaeta
(Tomopteris elegans)

Fish larvae- Balik larvasi Fish egg- Heteropod (Firoloida sp.)
Balik yumurtasi (Engraulis sp.)

Fish larvae (Balik larvasi)
(Engraulis sp.)

Eutheosomata (Creseis sp.) Euthecosomata Euthecosomata Siphonophora

Polychaeta (vanadis sp.) Leptomedusae (Obelia sp.) Anthomedusae Anthomedusae Doliolid






