Vs x o ./"", S
r~ ,UL//)J Cj/’db,u/u L

buxo 559895

ouas 4l z9) PS8 D: 09359 g,‘)gT.))f
OllS Sy pole aSiols sl



b 554551

Lals, (39551 L 0L mtils 05 sa5 LS 1 IS s
Sl 54551 Jlaws 5 s g 40

S e S5 551 U (581 J el bl O gl @
3 Gl G355 s sl 1y Ko (5851 s
PR L) RGP D S oo



ole, Claal

besss pl OLL 5o 0L elils

a2, 01 s 5 3

A3 s 5 1 S 551 ol

Aas = 5 |y (GME 0 iS5 atns ST

ML e 3,555 ST e 838l 5

Aas 1y e diy Sls g e o dalsy 5 s ilS 15 Se (550510

a3 sy 5 0SUSS sla pam 5 O gl 5 (25l

Aas =0 ) SS5H ST sl o amV

a3 S s O el 5 polid om0 0l 31 5 SLidl Come—A

das = b |y el 5 ool ¢ plail Gla Lo L OLdl Ll 5 Sludl (554 5514
Ao 5 15 OF Sl (25505 eealin 5 oS 5 5 omaar Slasls poi) s

Ao go by 01 5 Jge Jelse 5 2odl 5 Jases LLS Y

a3 S 5 Iy, cllage 9 Dl =25 sla e la-Y

das =l Sl 5 (S o 50 1 PS5,

Jlad OLL O5a31: b3l 0 g

L3 @l;.a

WA ol et olKiils ol Ll o IS31 Loy dams / (55 551)
VW4 Ol e cwbwwﬁs: bz 5 s 5 sy e 53 s =Y
A 5 S e Shlasls s plis ral s S5 Gt gLl i



Ecology is....

derived from the Greek words oikos meaning “home” *
and logos meaning “to study.”

the scientific study of how organisms interact with one
another and their environments.
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S35 sla L

sl ks wlis 0Ll (Ecological Anthropology)

s ey ol ol (Environmental Anthropology)
5 i oo (Ethnobiology)

5 i oS (Ethnobotany)
5 i, s=(Ethnozoology)

5 54 SI(Ethnoecology)
Ssme 558 SI(Spiritual Ecology)

U 54 SI(Historical Ecology)
L 54 SI(Political Ecology)

sl ooy LIS 541 s (Human Evolutionary/Behavioral
Ecology



Environments

2 components

Abiotic- nonliving chemical and physical factors.
Ex. Temperature, light, H20 and nutrients

-distribution of organisms limited by abiotic conditions that the
organisms can tolerate.

Biotic- living organisms in any individual’s environment.
Ex. A lizard living in the desert.
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Cublagy (S 0)9=> )d SIS sl > o8
* Medical ecology

* Preventive medicine (hygiene)

« Social medicine

« Epidemiology

« Toxicology

« Genotoxicology — deals with mutagenic effects
of environmental factors

* Medical parasitology

« Medical microbiology
* Alergology

« Geographic medicine
* Medical geology
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levels of ecological systems:

Biosphere: Ecosystem:
Global processes  Energy flux and cycling
of nutrients

Community:
Interactions among
populations

Population:
Population dynamics;
the unit of evolution

Organism:
Survival and reproduction;
the unit of natural selection



Biosphere

Ecosystem

Community

Population

Individual

Organ system
Organ
Tissue

Cell
Organelle
Biomolecule




Ecosystem

Translocation
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Stromatolites on coast of Australia
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Concept of the biosphere

Hydrosphere

Biosphere

L_ithosphere

Atmosphere



Layers Of The Atmosphere

Exosphere 3
400 ki slimde

Thermosphere — g 300 kn

Mesosphere ——® 0kn

Stratosphere ——m 40 kn
Troposphere —» 1o
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Cumulonimbus

("hns Klaus

*  Cumulonimbus (thunderheads): near ground level to above 50,000 feet.
»  Cirrostratus: above 18,000 feet.

«  Cirrus: above 18,000 feet.

«  Cirrocumulus: above 18,000 feet.

» Altostratus: 6,000-20,000 feet.

* Altocumulus: 6,000-20,000 feet.

* Nimbostratus (rain): below 6,500 feet.

»  Stratocumulus: below 6,000 feet.

*  Cumulus (fair weather): below 6,000 feet.

»  Stratus: below 6,000 feet.


http://nsdl.org/
http://nsdl.org/

Cumulonimbus (thunderheads): near ground level to above 50,000
feet.

Cirrostratus: above 18,000 feet.

Cirrus: above 18,000 feet.

Cirrocumulus: above 18,000 feet.
Altostratus: 6,000-20,000 feet.
Altocumulus: 6,000-20,000 feet.
Nimbostratus (rain): below 6,500 feet.
Stratocumulus: below 6,000 feet.
Cumulus (fair weather): below 6,000 feet.
Stratus: below 6,000 feet.
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succession

e Succession - orderly, natural changes that take place in
communities of an ecosystem over time.

Annual Perennial Shrubs Softwood Hardwood
Plants Plants and Trees - Pines Trees
Grasses

Time =l




Primary Succession

* Primary succession Is the colonization of new
sites by communities of organisms.




Secondary Succession

« Secondary succession is the seguence of
community changes that occur when a community
Is disrupted by natural disasters or human actions.

'
i :

CR1987. Merlin Tuttle:




Climax Community

* The final stable plant community is called a climax
community. This community may reach a point of
stablility that can last for hundreds or thousands of

L@QFS.-
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What Is a Habitat?

* A habitat is a place where a particular
animal or plant species lives.

« An artificial habitat is a man made place.



Which habitats do you

recognize
Desert Grassland
Rain Forest Forest
Tundra Marine

Prairie Z00



Desert

e Super-dry air

 Little rain —less than 10 inches a
year

 High daytime temperatures

* Lots of wind

* Typical animals include insects,
reptiles, birds, and various

mammeals
-




Rain Forest
ne Rain Forest Is made of 3 layers

ne first layer Is the canopy
ne second layer iIs the understory
ne third is the forest floor

ne Rain Forest contains about 45% of
| animal species




Tundra
Extremely short growing seasons (6 to

10 weeks)

Long, cold, dark winters (6 to 10
months)

Low Precipitation
Snow provides insulation

Wildlife includes birds, reindeer, foxes,
bears, seals, and walruses



Prairie
Temperatures vary summer to winter
Moderate rain fall
Seasonal drought and occasional fires

Typical animal life includes jack
rabbits, deer, foxes, coyotes, birds, and
many other species



Savannah

Major vegetation is grass
Dry and rainy seasons
Seasonal fires help maintain balance

The Savannah is home to various
reptiles, rodents, birds, and large
mammals such as elephants, and
zebras



Forest
Covers 1/3 of the Earth’s area

Dominated by trees and woody
vegetation

Precipitation is distributed evenly
throughout the year

Animal life includes many things such
as bears, deer,and rodents



Marine
« Water covers nearly 75% of the Earth’s
surface

 There are numerous species of plans
and animals who live here.

« Theserange in size from microscopic
organisms to the size of a 100 ft whale.



Z00
A place where people keep and display
animals

A man made habitat

Z00s are important for 3 major reasons
Recreation and education

Wild life conservation

Scientific studies
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Feeding Relationships

* Autotrophs

* Heterotrophs
— Carnivores
— Omnivores
— Herbivores
— Decomposers



Examples of heterotrophs:

« Saprophytes are decomposers they eat dead or
decaying material. Examples are mushrooms and
bacteria of decay.

e Scavengers — eat carrion

 Herbivores- eat plants

. Carnivores- eat meat

« Omnivores- eat both plants and meat



SYMBIOSIS means "living together"

Types of Symbiosis -

parasitism: the parasite benefits at the expense
of the host

mutualism: both organisms benefit from the
association

commensalism: one organism is benefited and
the other is unharmed



* Autotrophs are producers,
they can synthesize their own
organic nutrients.

« They can do this by photosynthesis
or chemosynthesis.

- Chemosynthetic bacteria get energy
and raw materials from vents called
"smokers" on the ocean floor.

« Tube worms rely upon the bacteria
that coexist with them to make food
at the bottom of the ocean.
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Some terms

= Fauna is a collective term for gnimal life of
any particular region.

= Flora is a collective term for plant life of
any particular region (has been expanded to
include bacteria, fungi)
» 2.g., gutflora
» flora, fauna and other forms of life such as
fungi are collectively referred to as biota.

i Fauna and Flora Sizes

Mega (<20mm) =

Macro (2 to 20mm) =2
Meso (100uM to 2mm) =2
Micro (1-100 um) =2
Nano (<1 pm)

Fauna Sizes

= Megafauna: 20 mm upwards
« moles, rabbits, and rodents
= Macrofauna: 2-20 mm

« woodlice, spiders, earthworms, beetles,
centipedes, slugs, snails, ants, and
harvestmen

Fauna Sizes

= Mesofauna: 100 pm-2 mm (visible)
« tardigrades, mites and springtails

= Microfauna and Microflora: 1-100
Hm

« yeasts, bacteria, fungi, protozoa,
roundworms, and rotifers.

= Nanoflora 1 to 100 nM

« Virus



Figure 11.16. Burial of a mouse by a pair of Nicrophorus beetles. (After Milne & Milne,
1976.)
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Tropical forest

TROPICAL FOREST

A tropical rain forest in Borneo
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Savanna

SAVANNA

A typical savanna in Kenya
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Chaparral

CHAPARRAL

R An area of chaparral in California
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Temperate grassland

TEMPERATE GRASSLAND

Sheyenne National Grassland in North Dakota
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Coniferous forest

CONIFEROUS FOREST

™ W YT YRy

Rocky Mountain National Park in Colorado L
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Temperate broadleaf forest

TEMPERATE BROADLEAF FOREST

Great Smoky Mountains National Park in North Carolina
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Tundra

TUNDRA

Denali National Park, Alaska, in autumn
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Desert

DESERT

The Sonoran Desert in southern Arizona — —
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Aquatic biomes cover about 75% of the earth’s surface
- Wetlands
- Lakes
- Rivers, streams
- Intertidal zones
- Oceanic pelagic biome
- Coral reefs

- Benthos



Tropic of
Capricorn

[ ] Lakes
Rivers Intertidal zones [ ] Oceanic pelagic

] Abyssal zones
|:| Estuaries |:| Coral reefs - {below oceanic pelagic)

Copyright € Pearson Education, Inc., publishing as Benjamin Cumimings.
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Intertidal zone

Neritic zone Oceanic zone

- - r
- = il
0 W . Phti
1,000 v Zone
Continental Pelagic
shelf zone
— 3,000
Benthic .
Aphotic
zone zone
— 5,000
7,000 ZAN \?
4
~ A //
— 9,000 m ’
Marine environment with zonation. Abyssal
zone
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o 218
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(2) BIOZONES (b) LIGHT ZONES



Dissolved Oxygen

Ocean Zones

igh tide Depth in
Q Low tide Open Sea > — - meters
i, Coastal zong  geq jevel s

D

- 0

‘ ‘%_‘?“u

~ 50

Estuarlne — 100

|<_ Contlnental T i
shelf

Photosynthesisl

— 200 —

_ ~ 500
Continental
1,000
1,500——
2,000
3,000

4,000

Darkness

5,000

10,000
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Aquatic Biomes

Benefits
* evaporation of seawater makes most rainfall

* photosynthetic bacteria and marine algae--->Earth’s Oxygen,
consuming Nitrogen

e Freshwater ---> less than 1% salt concentration
e Marine---> 3% salt concentration



Aquatic Biomes...

* Increases water flow speed and climate

* Light intensity decreases with water depth
* water is “stratified”

Components

Photic - sufficient light for photosynthesis

Aphotic - little light penetrates

Thermocline - narrow layer of quick temperature change that separates
upper layer (warm water) from lower layer (cold water)

Benthic - bottom of aquatic biome
- composed of sand, organic and

- inorganic sediments



Aquatic Biomes...

Benthic zone continued
* occupied by communities of organisms (benthos)
* detritus--> major food source for benthos

* detritus comes from surface waters of photic zone in lakes and
oceans



Freshwater Biomes

* GStill bodies of water, ex. lakes and ponds
-distribution of plants and animals by depth

Components

Littoral - shallow, well-lit, near shore
- floating and rooted plants found here

Limnetic - well-lit, open surface waters, farther from shore
- variety of phytoplankton (algae and cyanobacteria)
- zooplankton (ex. small crustaceans eat phytoplankton)
- small fish eat zoopankton
- larger fish eat the smaller fish
- turtles, birds, etc. eat the fish



Freshwater Biomes...

Profundal - aphotic
- small organisms from limnetic zone die and sink here
- microbes use oxygen for cellular respiration to decompose
detritus



Three Types of Lakes

Oligotrophic - deep, nutrient-poor
- phytoplankton in limnetic zone not very productive

Eutrophic(proper nutrition)
- more shallow, high nutrient concentration
- phytoplankton very productive
- murky(dark) water

Mesotrophic - between oligotrophic and mesotrophic
- moderate amounts of phytoplankton activity and

nutrients
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Polymorphism

@ Environmental
(induced by changes of environmental factors)

@ Genetic
(refers to differences in the DNA sequence)



ironme

Altitude
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Manifestation of genetic
polymorphism
Phenotypic polymorphism (variable genetically
conditioned traits)

Biochemical (immunological) polymorphism
(differences In protein structure and molecular
weight, in presence of different antigens or blood
groups etc.)

Chromosomal polymorphism

DNA polymorphism (different DNA sequences,
different length of certain segments)
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(a) Global Temperature Change (°C)
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A Food Web in the Desert Biome
( Food Net) gl3e 4Suu

Larger Predators

Small Predators %

Carnivores, %‘\ Jﬁe

Insectivores Tarantulas Scorpions Lizards Snakes

+__ 4 2

Plant Eaters o Rodents
Primary Consumers Insects LIE-EII“EIS Kangaroo Rats

Primary Producers

Cacti
Creosote Bushes
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Detrital food webs
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Abiotic pool or sink
e.g., atmosphere,
ocean

Other abiotic
pool or sink

A
Biotic j e.g., soil
component

\

A simplified compartment model for
biogeochemical cycles.

D. T. Krohne, General Ecology




Consumers

[

Producers /\

Nutrients
available
to producers

Abiotic
reservoir

Decomposers

Geologic
processes




R W RVES kol bl pw (2lesbgiign s 45
(Sauwga)o 35 392 90 s ogsli3l el ,z-)
(Jawgu)o35 ) Ol>9> 90 Pannod | )8 & > -V
SIS gy 9 Giulw B L 2o 2wl )2 -t
polie j03,8 Caepuw BUS| e
Oglito b @iunnwsS1 > T 5190 4525 Oad -F  piemwssST gl )3 Olgilz 9 OLS 28, Oljwe -
S Gz

(pdannod| ol 3 00 ) W w93 LiSI ¢ (o3| 1ol o 93) paw gy 3K annod| Gl.al P



Odawrg) O3> IS 1S 0 pus>> - |
((Famsd Sl gan) yao) Gangy > OId bl :Jed jut o u5d -V
Jguad Ol puss 53 CO, Sllugs sxias 2als Lol Jole 95
> ) Sod 93 )3 Jguad U392 ywoSro -V L, OT 9 il COp sl -

s Gl jdle— GllS 5l — CO, w8l jl (U slasele
B8 o 9 b



CQO, in atmosphere

Burning

L

Cellular respiration

Photosynthesis

Plants, algae,
cyanobacteria

Higher-level

Wood and consumers

fossil fuels

Primary
consumers

Detritivores

(soil microbes
and others) < W Detritus

Copynght & Pearson Education, Inc., publishing as Benjamin Cummings




Diffusion

/_\:tmosphere:
-~ | CO;

Water: Photosynthesis

dissolved CO,

[

&

Plants

(

Consumption

Animals

~

Combustion
of fossil fuels.

Respiration

Sediments:
fossil fuels

\/ Decomposition

The global carbon cycle.

Modified from D. T. Krohne, General Ecology
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Light

Transpiration

Minerals ’/ 7‘ )\“‘

Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



Idealized diagram illustrating photosynthesis for a green plant (tree) and generalized reaction.

At the cell level:
chlorophyll
(green plant
absorbs sunlight)

H,0

General Photosynthesis: chemical reaction
sunlight

sunlight
carbon + water = sugar (glucose)+ oxygen
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Atmospheric
nitrogen

Industrial
fixation

Biological
fixation

\

N Nitrogen
7 ; § ' 8 compounds
e s b Vil \ in rain
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‘I“h ‘ul : o i /l,‘,' " . n"%mu
A Excreta and dead bodies
Nitrates (nhiaBilizatsH Dead Free-living N fixers

Loss by
leaching

by bacteria — | organicmatter |

and fungi \
Mineralization
(ammonification)

Nitrites

\_—_ Ammonium /

salts
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Denitrifying

Atmosphere:
N,

Nitrogen fixation

N

bacteria
: : =— Plants
Lightning
-
Absorption Consumption
Ve
Decomposition Animals
‘Ex/cretion ) Excretion
Soil or water Amino acids ~ Amnifying bacteria Ui i
NO3~ NO,~ _ and urea
(nitrate) S ~——_— (nitrite) S ~___— Ammonia
Nitrifying Nitrate Amnifying
bacteria bacteria bacteria

The global nitrogen cycle.

Modified from D. T. Krohne, General Ecology
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Diffusion and uptake

Consumption

Plants

Precipitation

Water:
B,

Sediments

Erosion

Animals

Decay
Excretion

\_} Phosphate
rock

The global phosphorus cvcle.

Modified from D. T. Krohne, General Ecology




THE PHOSPHORUS CYCLE
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Idealized diagram of the geologic cycle, which includes the tectonic, hydrologic, rock and
biogeochemical cycles.

Baogeochemical Cycy, A
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THE WATER CYCLE

Transport
over land

Solar energy
Net moveme .f

Precipitation

Evaporation over land

from ocean

Evapotranspiration
from land
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What Drives Evolution?

There are 5 forces of change.

Mutation Natural selection

e Q M

Gene flow \\ | Nonrandom
. \ mating

o -\

Only natural selection
makes a population

55’ W better adapted (more
( 5 " fit) to its environment.

Genetic drift
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Interspecific relations

Relation Species A |Species B
Neutralism 0 0 e e
Commensalism |+ 0

Protocooperation |+ + Free relation
Mutualism + + Closed relation
(,symbiosis®)

Allelopathy 0 (+?) — compounde hamiu
(InthItIOn) for species B
Parasitism _

Predation _

Competition + _




Commensalism:

One species benefits, the other doesn't but
IS not harmed.




Interspecific relations

Relation Species A |Species B
Neutralism 0 0 ot e
Commensalism |+ 0

Protocooperation |+ + Free relation
Mutualism + + Closed relation
(,symbiosis®)

Allelopathy 0 (+?) — compounde hamiu
(InthItIOn) for species B
Parasitism _

Predation _

Competition + _




Protocooperation

Example: A hermit
crab and the sea
anemone



Mutualism

Giant Clam ( 7ridacha squamosa)

The mantle (soft tissue) within
the shell is brightly coloured
brown, blue and/or green. This
IS due to the microscopic
algae known as zooxanthellae
living inside the tissues which
photosynthesise (manufacture
food) from sunlight and the
waste metabolic products of
the clam. They are then _ _
"harvested" by the clam as Despite being "farmed” this

supplementary food. way, the algae are assured
of a safe "residence" and a

continued supply of
nutrients.




Another example of mutualism
— lichens

T



http://upload.wikimedia.org/wikipedia/commons/7/77/N2_Lichen.jpg
http://upload.wikimedia.org/wikipedia/commons/7/77/N2_Lichen.jpg

Bacteria in the gut

-

Friendly Bacteria
L. acidophilus, L. salivarius,

L. casel, L. thermaophilus,
B. bifidum, B. longum, etc.




Antibiosis

Epicoccum nigrum and
Sclerotinia sclerotiorum

Antibiosis test of bacteria



Parasites in humans

Viruses
Bacteria
Fungi (e.g. some parasitic yeasts)

Protozoa or Protista (e.g. Trypanosoma,
Plasmodium, Toxoplasma)

Flatworms (e.g. liver fluke)
Roundworms (e.g. ascarid)
Insects (e.g. mosquito)
Arachnoids (e.g. tick)



Genetic and environmental
background of diseases

Cystic fibrosis Injuries

Tumor diseases

Deafness

Color blindness ]
Infections

Diabetes mellitus

Phenylketonuria Intoxications

INHERITANCE
| factors) (genetic factors
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HUMAN MIGRATION
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Human beings began J -.*-I :.u}

to move northward ) -
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Major Developments in Growth of Human
Populations

« Development of agriculture - increase In
carrying capacity — shift from hunter-gatherer
— Herding animals
— Maintenance of crops

* |Industrial Revolution and break-down of Feudal
System

— Increasing proportion of population engaged in
manufacture

— fewer could feed many
— Improved housing, water and food supplies
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Equator
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Oh Lord, Keep this country from enemies, drought and lie (500 BC in the Persopolis)
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