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Biosphere

e ALL LIVING THINGS

-+ Living things are affected by
nonliving (abiotic) and living
(biotic) things




Abiotic Factors

* Nonliving parts of the Abiotic factors *
. Air
environment y
e light
® EX temperature, 4 ‘ temperature

precipitation, light,
Jell







Biotic and Abiotic Factors Activity

* Using the picture you’ve been given, identify:
* (1) abiotic factors
* (2) biotic factors

* (3) how abiotic factors are important to biotic
factors

* (4) how biotic factors are important to biotic
factors

* (5) how biotic factors are important to abiotic
factors



Levels of Organization

Levels of Galles > UUniverse
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Community

* Made up of
In a
certain area at a
certain time

e EX: zebras live with
lions, giraffes,
elephants, and
gazelles
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Koppen Climate Classification

A- Tropical Moist Climates- all months have
average temp above 18

B- Dry Climates- deficient precipation during most
of the year

C- Moist Mid- latitutde Climates with mild winters
D- Moist Mid-latitutde Climates with cold winters

E- Polar Climates: extremely cold winters and
summers

H- Highland Climates: cooler, less moisture






made of similar
ecosystems and are
controlled by climate.

climate determines
what plants will grow
there, and what
animals will inhabit it.

All three components;
. and
are
Interwoven to create a
biome.

Biomes

n Arctic Cordillera

Tundra
Taiga

Hudson Plains

Ej Horthem Forests

[BJ] Horthwest Forested Mountains
Marine West Coast Forests
B Eastern Temperate Forests
[ Great Plains

~ Horth American Deserts
Mediterranean Califomnia

m Southem Semi-Arid Highlands
Temperate Siemras

Tropical Dry Forests

Tropical Humid Forests




Major Biomes of the World
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Major Biomes of the World

 Some disagreement among scientists on how
to divide up the Earth’s biomes, most can

agree on the following seven terrestrial (land)
biomes.




Desert

* Location- mid-latitudes
* Climate- very hot days, cool nights, <10 in/yr of rain

e Soil- little to no topsoil due to high winds, rich in
minerals, too dry for decay




dehydrated




Desert Ao
Animal adaptation |

e Store water in fatty tissues
e Get water from food

* Large ears

e Smaller animals= less
surface area

* Burrow during the day




Desert

THREATS
e Residential development
e Off road recreation

* Leave no trace




Tundra

 Location: North of the Arctic Circle




Tundra

“treeless or marshy plain”
Location- high northern latitudes

Climate- very cold, harsh, long o S
winters; short and cool summers, ~# 2
4-10 inches of rain per year il
Soil- nutrient- poor, p

frozen)- few cm. below the
surface limits plant growth

* short growing season
~8 weeks






Tundra

Animal Adaptations:
 Small ears

* [Insulation, thick coat

* Many visitors, migration
 Few predators

e Little competition







Grassland

 Location- mid-latitudes,

Interior of continents "

 Climate- cool In winter
and hot In summer,
semi-arid, 10- 20 inches
of precipitation a yeatr.

* Soil- rich topsaoll,
world’s most fertile soll




Grasslands

* Plants- mostly grasses
and small shrubs,
some trees near water

 Animals- prairie dogs,
foxes, small mammals,

snakes, Insects,
various birds




Savanna (Tropical Grasslands)

* Location: tropics...near equator, low latitudes




Savanna (Tropical Grasslands)

e Climate: tropical wet and dry climate. Average
temperature is ¥64° F and annual precipitation averages
between 30-50”.

- Rainy and dry season
- Fire plays a large role in this ecosystem



Savanna (Tropical Grasslands)

e Grasslands with a few
scattered trees

* Plant adaptation:

- trees pump chemicals in
their leaves when
threatened by biotic
factors

- thorns and sharp leaves —

- precipitation supports
tall grasses



Savanna (Tropical Grasslands)

* Animals Adaptations:

- Short rainy season-
migrate as necessary

- Reproduce during rainy
season for offspring
survival







Temperate Deciduous Forest

Locations: mid-latitudes, 48 degrees North
latitude, most of human population




Temperate Deciduous Forest

e Climate- mild summers and

cold winters
— Precipitation: 30—1007/yr. all
forms (snow, rain, hail, fog,
etc.)
— 4 seasons: abundance of
deciduous (leaf bearing) =
trees

* Soil: nutrient rich topsaoill
over clay, deep layers



Temperate Deciduous Fores

Plant Adaptations . )

» Greater diversity than %A §
coniferous forests b/c A
Increased sunlight |

» Greater ground dwelling
plants than rainforest

* Forests grow In layers

* Trees adapt to varied
climate- dormant in winter
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Temperate Deciduous Forest

THREATS:

* Forests cleared to provide housing for
humans

* A potential renewable resource When
carefully managed - e T




Temperate Boreal Forest (Taiga)

 Location: mid- to high latitudes

* A nearly continuous belt of coniferous trees
across North America and Eurasia, “snow forests”




Temperate Boreal Forest (Taiga)

* Climate: very cold, severe winters and short cool
summers

* Soil- acidic, mineral-poor, decayed pine and
spruce needles on surface

 Plants- spruce, fir, and e S
other evergreens L N S

 Animals- rodents, lynx,
bears, wolves

% « .-";‘-,f‘.‘t." \
e o oY
P A S v
o Al T
. }x' b e N
o “{‘:.ﬂ-/_(\:»
o ¥ f



Tropical Rainforest

* Location: Near equator.. little variation in
temperature







Tropical Rainforest

« Earth’s most complex biome in terms of both structure
and species diversity.

— high biodiversity and biomass

— As many as 50% of all the world’s animal species may be found
here

* ideal for bacteria and other microorganisms;
decompose matter on the forest floor allowing
nutrients to be recycled.




Tropical Rainforest

Plant Adaptations:

e Sunlight- major limiting factor,
not as many plants on forest
floor

* Plants grow in layers (canopy
receives most light)

* Shallow, wide roots since soil is
so thin and poor in nutrients

* Plants live on branches of taller
trees to get light -epiphytes




Wagler’s pit viper
Silvery Gibbon

Slender Loris
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Types of Heterotrophs

* Herbivore-eats only autotrophs. Ex: deer
e Carnivore-eats only other heterotroph Ex: lion

 Omnivore-eats both autotrophs and
heterotrophs. Ex: Bears







Trophic Levels and Food Chain

* Trophic level: A feeding
level in an ecosystem

Number

of Large

* Food chain: lineup of
organisms that shows “who
eats who”
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Trophic Levels and Food Chain

1s* trophic level:
producers (make
their own food)

2nd trophic
level: primary
consumer

(eats plants)

3rd trophic level:
secondary
consumer (eats
meat)

4th trophic level:
tertiary
consumer (eats
meat)

Last trophic rj
level:
decomposer a
(eats dead
animals)



Energy Pyramid

eEvery time an organism eats, it obtains energy from its

food
efnergy pyramid - picture showing how much energy is

transferred to the different trophic levels in a food chain
The higher the trophic level, the lower the amount of

energy present.



Energy Pyramid




Energy Pyramid

* When the producer is eaten by the consumer, it is
an exchange of energy. The consumer only
receives 10% of the energy present in the
producers. Therefore, to get enough energy to
survive, the consumer must eat more producers,
meaning that, to sustain the consumers, there
must me many more producers.

* Also, there is much more energy to available to
producers, which facilitates faster growth and
larger numbers of producers



Disease/Parasites \*’@ :

Limiting Factors _#

A limiting factor or limiting
resource is a factor that ros foods st j}&f;l
controls a process, such as S
organism growth or species

bas Wy
. . . . . be =5
population size or distribution Starvation, &) ¢
Examples of limiting factors Huning
: o (minimal effect 1 ~57 &
include: availability of food, on game anirals)

predation pressure, or
availability of shelter




Balance in Ecosystems

Many ecologists believe that a balance must exist between
predators and prey for ecosystems to be deemed “healthy”

This “balance of nature” hypothesis has been criticized by
some scientists because it implies a relationship between
predators and prey that is good and necessary.

Why is death by predators more natural or “right” than
death by starvation?

How does one determine when an ecosystem is in
“balance”?

Do predators really only kill the old and sick prey? What
evidence is there for this statement?

What is your opinion of the balance of nature hypothesis?
Would the deer on your island be better off, worse off, or
about the same without the wolves. Defend your position.









biodiversity important

All living things are interdependent-any given species
depends on the services of another species to survive.

Limits chances of a species extinction-genetic variation
in @ population prevents one pest or disease from
completely wiping out the population.

Variety of organisms help to maintain an ecosystem-
organisms collectively can contribute to soil formation,
pollution breakdown, nutrient storage, or contribute to
climate stability.

Greater biodiversity provides larger pool of resources-
more organisms we can use for food, medicinal purposes,
wood products, animals for breeding stocks, etc.


http://www.youtube.com/watch?v=N5ssjM2Fjuc

Threats to Biodiversity

Human population
growth

nvasive species
Habitat alteration

Pollution — air,
water, trash, etc

Ove I h arve Sti N g : N Percent of Land Area Pf&tec?ed

B - 3% or below

: == [] - From3-10%

PO dC h IN g B i o niias L B - 10% or more
Source: World Conservation Monitoring Centre, 1993 0 - Missing

Exotic Species Trade



Human Population Growth

‘ BI rt h Rate > Deat h GLOBAL HUMAN POPULATION GROWTH

Rate _ m More than half the global population live in urban cities T
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resources > amount ‘ Silent Spring by Rachel Carison, published 1962 4 Billion
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Invasive Species

* Kudzu introduced
intentionally to US as an B
ornamental plant and to %
help reduce soil erosion. E
However, it grows rapidly,
smothering areas of

native plants.

e Zebra mussels were -
introduced o
unintentionally to Great .
Lakes from ballasts of R
ships. These fast growing L
mussels clear the water, g
but block many food e g =
chains. R






//upload.wikimedia.org/wikipedia/commons/e/ed/Zebra_mussel_infestation_Ormond_Lock.jpg
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Habitat Fragmentation

interior species

interior habitat and species decrease

@ interior habitat
(" edge habitat edge habitat and species increase

* Larger species in greater danger; large predators may
not find enough food if restricted to too small an area.



Overharvesting

Consuming too much of a population severely
decrease their numbers, therefore causing a
disruption in food chain.




Pollution — Habitat Degradation

 Habitat degradation is the damage done to a
habitat by pollution — air, land, or water.

 Examples of causes are acid rain,
eutrophication and trash.



Acid rain is any precipitation that has a low pH value

Water in atmosphere becomes acidified due to: coal
burning factories, car exhaust, etc

Results in damage to plant tissue and can affect aquatic
species ability to survive

e T o Acid Rain Damage

.'“

A


http://www.absorblearning.com/media/attachment.action?quick=vd&att=2248







Consequences of Loss of Biodiversity

Extinction — disappearance of a species; current rate of
extinction has accelerated

Ecosystem collapse — if keystone species is removed,
the entire ecosystem could collapse (EX: sea otter in
kelp forests)

Possible Medicinal cures for diseases — unknown how
many or what types of plants could contribute to
medicine

Unknown — many ecosystems are so complex that
ecologists cannot begin to predict ramifications of
biodiversity loss



How to Protect Biodiversity?

Conservation biology — the study and
implementation of methods to protect
biodiversity

Legislation designed to preserve habitats

Reintroduction and Captive Breeding
Programs

Reducing “ecological footprint”



