The geosphere is Earth’s rock interior from the core to the crust.
The hydrosphere, the portion of Earth that is water.
The atmosphere is the mixture of gases that surrounds Earth.
The biosphere is the part of Earth where life exists.

The Earth can be heated by
sunlight in the same way that
air in a greenhouse can be.
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Earth can be heated by sunlight in the same way that air in a greenhouse can be.
1. First, solar energy passes through the atmosphere and strikes Earth’s surface.
2. Some of this light is absorbed and converted to heat.
3. A portion of the heat radiates back through the atmosphere.
4. Some of the radiated heat escapes into space.
5. However, some heat is absorbed by gases in the atmosphere and then radiated
back to Earth’s surface. As a result, Earth’s surface is kept warm.

Greenhouse gases occur naturally but human activities have increased their
levels and added new ones.
Greenhouse gases include: CO2, methane, nitrous oxide, and fluorinated
gases. Water vapor is the most abundant greenhouse gas, but human
activity isn’t considered a direct cause of changes in its concentration. Some
examples of activities that contribute to greenhouse gas levels: Burning fossil
fuels, Industrial processes and mining, Landfills, septic and sewer systems,
Agriculture including fertilizer and manure, and deforestation
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A cow produces
65 lbs of feces or
manure daily or
12 tons a year.
A cow can poop up to
15 times a day.

More than half of Earth’s rain forests
have already been lost. Rain forests
once grew over 14 percent of the land
now cover only about 6 percent.
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Plantations of non-native species have
replaced 7.5 million acres of forest in
Brazil becoming the world's biggest
source of eucalyptus pulp for paper.

Food Webs

Food chains and
food webs are used
to describe the
feeding relationships
between species in
a community.
Food chains show
the transfer of
nutrients and energy
from one species to
another within an
ecosystem.
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Trophic Levels
• Organisms are grouped into trophic levels (from the
Greek for nourishment, trophikos) based on how many
links they are removed from the primary producers.
• Primary producers, or autotrophs, are species capable
of producing organic molecules (sugars) from an
energy source and inorganic materials.
• These organisms are typically photosynthetic plants,
bacteria or algae, but in rare cases, like those
organisms forming the base of deep-sea vent food
webs, can be chemotrophic.
• All organisms that eat the autotrophs are called
heterotrophs. They get their energy by eating the
producers.

What are the roles in an ecosystem ?
•
1.

a.

b.

Two main roles: Producers and Consumers
Producers/ Autotrophs: makes their own food by
converting one form of energy into an organic form.
Basis of food chains
Chemotrophs: using chemical energy such as
hydrogen sulfide or methane as an energy source.
Ex: archaebacteria
Phototrophs: using light energy to create organic
sugars as an energy source. Contain chlorophyll and
usually other light sensitive pigments (carotenoids)

What’s the formula for
photosynthesis???
chlorophyll

Carbon
Dioxide

6CO2

+

Water

Glucose + Oxygen
light

+ 6H2O

C6H12O6

+ 6O2
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How does an organism use the
energy in glucose ?
• Cellular Respiration: the process used by
all organisms to convert the energy in
glucose and other sugars into a usable
energy form

6O2 + C6H12O6

6CO2 + 6H2O
+ATP + HEAT

If photosynthesis is making glucose then
cellular respiration is using it.

Laws of Thermodynamics
Conservation of Matter
In any physical or chemical change, matter is neither
created nor destroyed, but merely changes from one
form to another
Conservation of Energy
In any physical or chemical change , energy is neither
created nor destroyed, but merely changes from one
form to another
Law of Energy Degradation (entropy)
Energy moves from an organized , useful form to a
disorganized less useful form. Energy can not be
completely recycled to its original state of organized,
high quality usefulness.
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Flow of Energy
• Only 10% of the
energy is passed
from one trophic level
to the next
• Energy is lost mostly
as heat
• Energy cannot be
recycled

Consumers
•
•
1.

2.
3.
4.

Consumers/ Heterotrophs: organisms that do not
make their own food
Consumers Have a Variety of Roles
Decomposer: recycle nutrients like nitrogen and
phosphorus locked up in organic matter like dead
organisms and poop. Ex: bacteria
Herbivores: feed on producers. Ex: Manatee, many
zooplankton, many gastropods
Carnivores: eat other consumers
Saprophytes: eat dead organic matter. Help clean
up ecosystems. Ex: crabs and mud snails
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Food Chains must always have a decomposer (like Toadstools)
to recycle the physical wastes back to the producers.

Fungi are heterotrophic organisms that
decompose the no longer living

A Connecticut Food Web
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Carnivores
eat other
consumers

Biotic Relationships
• Parasitism: one organism benefits and
the other is harmed
Elephantiasis (Greek
ελεφαντίασις, from ελέφαντας, "the
elphant") is a syndrome that is
characterized by the thickening of
the skin and underlying tissues,
especially in the legs and genitals.
Elephantiasis generally results
from obstructions of the lymphatic
vessels. It is most commonly
caused by a parasitic disease
known as lymphatic filariasis.
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The Human Bot-Fly
The human botfly, Dermatobia hominis, is the only
species of bot fly known to parasitize humans
routinely. Larvae from their eggs, stimulated by the
warmth and proximity of a large mammal host, drop
onto its skin and burrow underneath.

Bot-Fly Larva

The larva, because of its spines, can pose an extremely painful subepidermal
condition. To remove them one can attempt to seal the breathing hole of the larva with
nail polish or vaseline.
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After a day, the
breathing hole is
enlarged and the
larva is removed via
forceps.

Other parasitism
Right: Isopod attached to Silver Grunt fish
Bottom Right: Common tapeworm found in
human digestive system. Each segment
acts as a reproductive structure.
Bottom: Cowbirds lay their eggs in the nests
of other birds, usually one to each host
nest. Young cowbirds, which displace
nestlings or outcompete them for food,
may grow larger than the foster parents.

Butterfly using Ants to care for pupae

Mutualism
• Both organisms benefit from their relationship
lichens are plants made up
of a fungus and an alga
living in close association.
They are usually found on
rocks and tree trunks. The
fungus is attached to the
substratum by fungal
treads. These fungal treads
help to absorb inorganic
substances which are then
used by the alga during
photosynthesis (when
organic compounds are
made). The fungus obtains
organic substances
manufactured by the alga;

11

Other forms of Mutualism
•

Boxer crab, Lybia tesselata,
which carries a pair of small
anemones in it chelipeds (claws).
When approached by a predator
it waves these around presenting
the stinging tentacles so as to
deter the marauder. The
anemones benefit from the small
particles of food dropped by the
crab during feeding.
Insects and plants have very
important relationships. Most
plants are pollinated by insects
which in turn gain a food
supply (nectar) from the plant.

Mutualism
• Solar powered Sea
Slug.
• This nudibranch
harvests algae
through eating and
then places the algae
on its back to gain
constant a constant
food source

Commensalism
• One organism benefits and the other is neither
harmed nor benefits

The remora fish hitchhikes
rides on large predatory fish
and gains small scraps of food
when they are feeding.
Although a few remora species
may feed on parasites from
their host most do not benefit
their host in any way.
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1. Green plants are
food for ___?
2. Grasshoppers
eat ___?
3. Marsh hawks feed
on ___?
4. Snails feed on ___?
5. Hawks are not producers or decomposers, so they
must be ___?
6. Mice and sparrows are food for __ and ___?
7. Plants are food for ___?
8. Fungi and bacteria are ___?
9. Dead matter is food for ___ and ___?

Which chain is most efficient?
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Pond Ecosystem

In aquatic ecosystems, light and
nutrients limit primary production
Light is the first
variable to control
primary production
in oceans, since
solar radiation
can only penetrate
to a certain depth
(photic zone).
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Biogeochemical Cycles
Nutrient circuits involve both
biotic and abiotic components
of ecosystems and are called
biogeochemical cycles.
The rates at which nutrients
cycle in ecosystems are
extremely variable as a result
of variable rates of
decomposition.
Decomposition can take up to
50 years in the tundra, while in
the tropical forest, it can occur
much faster.

There are four main reservoirs of elements and processes that transfer elements.
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Inorganic nitrogenous compounds are usually found in low
natural concentrations and are thought to limit phytoplankton
growth. The Nitrogen and Phosphate found in fertilizer runoff
from farms and lawns raises the natural level of these
compounds in the water and leads to blooms (over production)
of algae.
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Foie gras: is a luxury food
product made of the liver of a
duck or goose that has been
specially fattened.

An algal bloom is a rapid increase in the
population of algae in a water system.

When a bloom involves toxic phytoplankton such as dinoflagellates or
diatoms it will often take on a red or brown hue known as a red tide. The red
tide may also deplete oxygen in the waters and/or release toxins that may
cause illness in humans and other animals.
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Wait? How does algae reduce oxygen?

Plants only release oxygen when they using sunlight to make
sugars… not when they are digesting those sugars.
When the algae grow too fast they consume all the nutrients and
start to die.
Algae are also a convenient source of nutrients for bacteria, many of
which are facultative anaerobes.
Once the algae consume all the oxygen in the water, and then die.
Then the bacteria start digesting the algal corpses anaerobically.
That anaerobic digestion releases all sorts of partially oxidized
organics into the water column, and they chemically bind up any
scrap of oxygen that might still be left.

n agricultural ecosystems, a large amount of nutrients are removed from the area in
the crop biomass. After a while, the natural store of nutrients can become exhausted.
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Recent studies indicate that human activities
have approximately doubled the worldwide
supply of fixed nitrogen, due to the use of
fertilizers, cultivation of legumes, and burning.
This may increase the amount of nitrogen
oxides in the atmosphere and contribute to
atmospheric warming, depletion of ozone, and
possibly acid rain.

Combustion of fossil fuels is the
main cause of acid rain
The burning of
fossil fuels
releases sulfur
oxides and nitrogen
that react with water
in the atmosphere
to produce sulfuric
and nitric acids.

• These acids fall back to earth as acid rain, and can damage
ecosystems greatly.
• By changing the pH of the soil and water, the acids can kill
plants and aquatic organisms.
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Biological
magnification of
DDT in a food chain
Humans produce many toxic
chemicals that are dumped
into ecosystems.
These substances are
ingested by the organisms and
accumulate in the fatty tissues
of animals.
These toxins become more
concentrated in successive
trophic levels of a food web, a
process called biological
magnification.

Ecological Succession
The gradual replacement of one plant
community by another through natural
processes over time

Primary Succession
• Begins in a place without any soil
– Sides of volcanoes
– Landslides
– Flooding
• Starts with the arrival of pioneer species
such as lichens that do not need soil to
survive.

20

Primary Succession
• Soil starts to form as lichens and erosion
help break down rocks into smaller pieces
• When lichens die, they decompose,
adding small amounts of organic matter to
the rock to make soil
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Primary Succession
• Simple plants like mosses and ferns can
grow in the new soil

The simple plants die, adding more organic material to
the soil layer. As the soil thickens grasses,
wildflowers, and other plants begin to take over

• As the smaller plants die they
decompose add more nutrients to the soil
• Eventually shrubs and trees can survive
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What was once bare rock
now supports a variety of life.

Secondary Succession
• Begins in a place that already has soil and
was once the home of living organisms
• Occurs faster and has different pioneer
species than primary succession
• Example:after forest fires

http://www.ux1.eiu.edu
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http://www.agen.ufl.edu

Climax Community
• A stable group of plants and animals that
is the end result of the succession process
• Does not always mean big trees
– Grasses in prairies
– Cacti in deserts
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