,.sll.oi J,ob‘ 5 IUNG
ophiomorus58@gmail.com k.kamali@ut.ac.ir



Oikos+ OgiOS
VAL

_ . RN P Py LY oldas . g
SNy Jow Al ¢ | O TS et g




nbosome

rough endoplasmic

mitochondrion reticulum

plasma
membrane

cytoplasm

microtubules
(part of cytoskeleton)

nuclews

nuclecius
“mooth
endoplasmic
reficuium chromatn
nuclear pore

free nbosome Muclear anvelope
Golgr compiex

centnole









-~ u}’

WSS
g‘.‘..... '{..J‘i.__"_\‘}'. b




oy 05 | (51 32




Wind, Tides,
Mixing

Meteorological
&

Oceanographic Buoy

. Nutrients

o,

&
hytoplankton: Brown Tide.
ophytoplankton:
small Dinoflagellates

3, Microphytoplankton: Diatoms
4. Microzooplankton: Ciliates

5. Mesozooplankton: Copepod

6. Clam Larvae :
7:Ctenopliore RS T Fovinchal_ 2063

S N . el .

1. i
¢



9B P 9gRo

Syl gae




dll s e
11 ¥




SR 395 W

C)—’; :“ f‘ (_S'b u@ls o ’ )Q .o o 93_‘9.
LS pln pladsi g jedes (a8l e
SO g, Core

OS] 040 s yo e clale jolial e



0 495 W

52 o p )5 a0 ledy g o o (ol gd
RS ST 60 adgils SB e ulisl comge Leo iolidl @
Kz )0 69w il e

. " . : oo ) .



951 003§ 5135

(Autotrophs)o(5siis salgd ©

(Heterotrophs)p(5siis yows °




oo 05 | O § g (5135

4 OTe

\.Jl._\_sl)ﬁl ‘S»-)\.
IR AN1T A N
Ol gl ol 005 35 dunwgo

SS Olels ipadass g angs






S g5




Earth’s atmosphere temperature (°F)

-140-120-100-80-60 -40 -20 0 20 40 60 80

120

110

100

s 8 8

altitude (km)
g 3

temperature (°C)
© 2007 Encyclopadia Britannica, Inc.

w £ E N
o o o
altitude (miles)

pressure (millibars)



Ecosystem




Populations

Deciduous forest Grassland-forest
ecosystem gcotone

gcosystem




LY A
IR ANIT AN

3Ll ] (ol 035 duaswgo
SLS Olels ipadass g ags



9

Foresf

Perennial
Annual herb stage

Lichen herb stage o
mMoss ﬂnge e

Bare rock -
- * "“'

l‘"
:J:
*
o ]

‘!F'

Ecological succession



1 5 AV SRS AV e
. .4‘)\...1\ ‘
ﬁf ‘p q‘..h..\\&uhd

0 o e, VIS

AR €25 .44
A

.

9.




d. After twenty years, the juniper trees are mature, and there are also birch
and maple trees in addition to the blackberry shrubs.

c. By the fifth year, the grasses look more mature, and sedges have joined them.



Natural Eutrophication

Oligotrophy

ndreds of years

Eutrophy and Hypereutrophy

Anthropogenic or "Man-made"
eutrophication

Oligotrophy
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an Runoff
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npoint Source P
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Drawing: Francine Matte Savard
Ministére du Développement durable,
de I'Environnement et des Parcs, 2005
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This food web con‘rains’7 types of living things, and 9 food chains




Cooper’s hawk Fox

1
e

Alligator lizard

Arrows show direction
_~ of energy flow: from
<>’ organism consumed
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Earthworm
&£
o

\

Bracket fungus  Bacteria, arc*eR APuNaII . /A |Pillbugs Insect larvae Cricket
(many species) (maggots)
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. Dead leaves Dead animals Maple tree
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sediments

fossil fuels IOCKLS\ «f A 3).0 =

carbon out of
the carbon cycle == fossil carbon

Peter Reid, 2009
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Flamingos feed on small molluscs,
crustaceans, and vegetable matter
strained from mud pumped

through their bills by their power- ‘J
ful tongues.
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Niche Partitioning
in Warblers

throated
green warbler
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Competitive Exclusion Principal (Gause, 1934)
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Interspecific campetition
G ISP
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B8 and Space Administration

eartn's energy buaget

The Earth’s energy budget describes the
various kinds and amounts of energy that
enter and leave the Earth system. It includes

reflected by both radiative components (light and heat),
clouds & reflected by total outgoing that can be measured by CERES, and other
: . atmosphere surface infrared radiation components like conduction, convection,
Incoming 77.0 22.9 239.9 and evaporation which also transport heat
solar radiation > from Earth's surface. On average, and over

340.4 the long term, there is a balance at the top
of the atmosphere. The amount of energy
coming in (from the sun) is the same as the
amount going out (from reflection of sunlight
and from emission of infrared radiation).

total reflected — atmospheric
solar radiation : window
99.9 emiticd by —e 40.1 latent heat
atmosphere (change of state)
169.3
— emitted by
absorbed by ;lgugds
atmosphere >
2582 greern house gases
absorbed by emitted by back
surface surface radiatinn
165.3 398.2 340.~
net absorbed
0.6
All values are fluxes in Wnr? =8 - R
and are average values based on ten years of data K- 4 TRSSTE  SA S0
WWW.Nasa.gov E"-:',:':' NP-2010-05-265-LaRC



Side Views

June 21

Oblique Rays —
Larger area receives

a lesser concentration
of insolation per m

Vertical Rays —
l AmaNar area receives

a greater concentration
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Side View
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(BMR) a4, poudgslio

BMR = 70w?7>



sutface area = Y6

surface area = 24 (4 ¥ 416 sides)

L2 % 2)i sides) 4 times larger
volurme = 8 surface area
(2 W2 R
volume = bd
(4 x4 x4

o times larger
volume
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Bergmann and Allen rules

i o’

[A] Arclic body [B] Hot climate body
proporticns (Inuit) proportions (Sudanese)
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FIGURE 5.9
Bergmann's and Allen’s rules illustrated by comparisons
between arctic and tropical body forms.
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Wind Chill Index
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—— Humus

—— Topsoil

- Subsoil

—— Weathered
rock fragments

—— Bedrock




Dry-climate soil profile

A-horizon

Temperate climate 3
Dry climate > B-horizon
> C-horizon
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Animal cell
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congensea chromosome

Chromosome structure in eukaryotes - chromatin

homologous metaphase chromosomes
chromosomes
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Thymine

Adenine
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deoxyribose 7,
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Completion of polypeptide and
detachment of ribosomal
subunits
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Mutation

Correctly replicated DNA
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Mutation types

missense: results in an amino acid substitution

w"d-type 5'. e U & 30 -0 S F 4 <A 1| '*5'. N: 5 0 A §'
DNA AGCGTACCCTAC AGCGTA T

5" | ) 1 1) 1 Lo | 1 1 3' 5’1 | §
MRNA  “AGCGUACCCUAC =P AG

amino

—— e et —— ——
acias  N-{86R) (Val) (pro)) (e-c  N-{isen) (val)

Wild'type 5'1 I ol o) (OS] o PO D) pey |3‘_,5'| 1
DNA AGCGTACCCTAC AG

5'] |3' 5' |
mRNA Ac'; c';blxcccﬂu&c - AG

amino

acki N—---m m-n

Insertion or deletion results in a shift in the re“g ffame. ).T’ .

W'ld'type 5 R S e 3 R ST l ' l 1 1 4 * *
AGCGREICCCTA X : A
DNA i T A 5 &5 Q(izro ML-AJ 9 %

MRNA AééébACCCUA GCGCCCUACUU

amino —— e —
N5 (D (o) < -G €D €D €D <

acids




Mutation

Point

@ dorsal hue
@ dorsal brightness

@ width of tail stripe

@ dorsoventral boundary Dark phenotype
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Crossover region resulting
in A-B recombination

B At

Crossover region resulting
in B-C recombination



LAMARCK'S GIRAFFE and stretching

until neck

becomes
progressively )
longer e

modern horse r

Height:
18m

Keeps stretching and

neck to reach stretching

Original up on
short-necked

ancestor

Plichippus ‘

Height:
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Some
mice are
eaten by

birds

—

A population of mice has
moved into a new area
where the rocks are very
dark. Due to natural
genetic variation, some
mice are black, while
others are tan.

Mice
reproduce,
giving next
generation

—

Tan.mice are more visible

to predatory birds than

black mice..Thus, tanmice
are eaten at higher frequency
than black mice. Only.the
surviving mice reach
reproductive age and leave
offspring.

Because black mice had

a higher chance of leaving
offspring than tan mice,

the next generation contains
a higher fraction of black
mice than the previous
generation.



The Theory of Evolution by Natural Selection

o Overproduction
Every species tends L
to produce more S
individuals than can
survive to maturity.

Selection

Some individuals
survive longer and
eproduce more
than others do.

A N
. @ Adaptation The traits

. . ¢ & * . 3 AR ,
Lk" ‘ g ;wbua ON P ividuals that survive
o=l and regoduce will become more
. | lS . S 4o ommon in a population.




Original population

Frequency of
individuals —

Original Evolved
population population /

J ’Igfstahilizing selection

S
(a) Directional selection (b) Dlvﬁ\"a
Copyrighl € Peaarson Education, Inc., publishing as Benjamin Cummings.



First generation
P (A gene frequency)
q (a gene frequency)
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Second generation
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Gene flow or gene transfer

e

~ >\
Offspring of \

immigrated bird
has a genotype
of Hh

) 4

™~
/ Offspring of

immigrated bird
has a genotype

\ of Hh
N ( \{

~
~ Population A

Yy
Yy

Population B
Selection pressure against recessive Selection pressure against dominant
phenotype has created a homozygous phenotype has created a homozygous

population (HH). population (hh).
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an EVOLUTIONARY CONVERGENCE
AP iy
Land reptile

o —>

Land mammal

(Conant 1958)

Eastern Coral Snake
(venomous)

Scarlet King Snake
(non-venomous)
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Adaptive radiation in Galapagos finches ADAPTIVE RADIATION

large tree finch

medium tree finch . {Camarhynchus psittacula)

(Camarhynchus pauper)

small tree finch

mangrove finch
(Carnarhyrichus parvulus)

{Camarhynchus helicbates)

vegetarian finch
({Camarhynchus crassirostris) - woodpecker finch
. (Camarhynchus pallidus)
large cactus finch
(Geospiza conirostns) R IT T
(Certhidea olfvacea)
Cocos Island finch
cactus finch : S
(Geospiza scandens) {Pinaroloxias inornata)
sharp-beaked ground finch ~ small ground finch9
(Geospiza difficilis) (Geosplza f:mgnwsa)
large ground finch od] urﬁ ground ’IHC? &
(Geospiza magnirostris) (Gecspiza fortis)

© 2015 Encyclopaedia Britannica, Inc.
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Moa
(N.Zealand)

, Tinamou

(S,America)

Elephant bird
(Madagascar)

& Kiwi

(N.Zealand)

Emu
(Australia)
Rhea
\ wmerica)

Ostrich
(Africa)
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Elephant
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PARALEL EVOLUTION

Parallel evolution of marsupial and placental mammals A marsupial

-t i i @ placental

A?PO-'t hﬁa?ed glld;r,.sugar gllrd_er, A marsupial mole Athylacine, Tasmanian wolf, Tasmanian tiger

Srbbkinabal Al £ o (Notoryctes typhlops) (Th lacinus cynocephalus)
(Petaurus breviceps) o VY =Y B

| i

( l’ Acornron wombat
(Vombatus ursinus)

® Eurdpean mole

;‘ Acrest-tailed marsupial

(Tap@lcuropa .
®gray wplf, timber wolf
’ mouse, mulgara (Canis i"m 23 N e oodchuck, groundhog, marmot
\ . L3 3 - WE) o T i
- - (Dasycercus cristicauda) ‘ - (Marmota monax)
- T M ‘
/ .v 5 .
1 -

@ house mouse |

.
1

® zouthern flying
squirrel, North s
Armerican flying squirrel
(Glaucormys volans)

’I\R ool N | W (’N

(Myrmecophaga

Anumbat, banded anteater

\ eocelot
(Myrmecobius fasciatus)

(Feliz, or Leopardus, pardalis)

Animals are not shown to relative scale. © 2005 Encyclopaedia Britannica, Inc.



‘Convergent evolution takes place ¢ Parallel evolution involves the

when dlstantly related orgamsms independent origin of similar features
give rise to species that resemble in more closely related organisms
one another because they adapt in

comparable ways

North America

Jerboa
Ma:iupual carivore | imiliar features
develop
45 e P
Early /7 Early & J 4
camel rhinoceros Toxodon
Convergence I A
Divergence
e gy 80
23
O
(b)
A Distantly related ancestors © 2011 Jones and Bartlett Publishers, LLC (www.jbpub.com)

(a)
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End Ordovician, 444 million years ago, 86% of species




Late Devonian, 375 million years ago, 75% of species lost
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End Triassic, 200 million years ago

, 80% of spec
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End Cretaceous, 66 million years ago, 76% of all species
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[] Tropical Rain Forest
. Temperate Forest

|:| Desert
|:| Tundra

. Taiga (Boreal forest)

|:| Grassland

|:| Savanna/Tropical Grassland
. Freshwater
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Temperate Deciduous Forests
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Tropical Rainforests
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Tropical Dry forests
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Tropical Dry forests
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Steppe
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Supralittoral

Pelagic Environments

<-— Neritic Province — Oceanic Province
G = = T T =T Epipelagic — — — — —Fuphotic _
Inenta| shelf
Mesopelagic Disphotic

i

High tide
Low tide

Abyssopelagic

L~ Littoral ‘@Q

._./ <Sublittoral-= Bathyal

Subneritic - Suboceanic

Aphotic

Benthic Environments

Copyright © 2008 Pearson Prentice Hall, Inc.
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Barnacle



Sea cucumber




Seaweed
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Sea dollar(sea cookie, sand dollar)
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fecal mound
feeding funnel

anoxic sediment

tail shaft head shaft




Bristle worm










Mangrove Forests
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Four Reasons Not to Feed Wildlife

1. “People” food isn’t good for animals.

2. It makes wild animals lose their natural fear of people.

3. Feeding wildlife from or near vehicles is dangerous to animals,
people, and property.

4. Wild animals who depend on people for food can cause injuries or
spread disease

N

eding Wildlife is legal )

A Fed Bear Is Dead Be‘f,ﬁ




205 L Ol il by g8 Wil 59y 2 Leieat 30 il

S Q35 H5l ) wllgn srub HLS) Hs JMal

£ .

IR ANIT AN
iy Ll 2] ol 00335 duwgo
SLS Ol pel5 ipadais o angs



' g OS) 28 )2
5 Lus NG sislp8 o 3

IR AN 1T AN

Ol | bl 005 35 duwgo
S5 Ol ipediss g ags




Wbl g ovdliv 1 Jol> b cwal o bl ol 9 J o5 (slawg y St

osbas Ll & 9 (wlua Slble) ) L3 3909 )l 55 ola 5 (s34 ddbis
ol Sb oaus (LS )l oslaiuwl

oS 55 s s wllssn osabie 8l o ol



L & o

0w g 5 95 2o






s

.
b
)




Cond ) Lo ) (o 599 O 00 9 OLILSO! puil

> oala %
Lo O.)l_; \_)LQ_L,O:Q
2bd LSy (Sl a8
oSty ) b A5 a5

b s Al silwla) @

R/

S Sl Jl gloe oMb SlaT )3 LSds 3o (5 3ub) 5 oMsld 399 %
Sl e Sl 5 Lol

ST oldgnse 5335 690 2 il

i) 95 5o olSioldl il

oisT slxl

So ST

*

o0

L R )

*

4

L)






Introduction 1troduction

— 2.
IR AN 1T AN

Ol ! bl oW 35 dunwgo
SLeS Ol ipediis g ags



EX
EW
CR
EN
VU
NT
LC
DD
NE




 Appendix |
* Appendix Il
 Appendix Il

Cils



