Chapter 19   Community Ecology

I.  Four Properties of Communities

A. Diversity=species richness-how many species in a community

And Relative abundance of each species

Species diversity considers both diversity factors 

B.  Prevalent form of vegetation

The types and structural features of plants largely influence the kinds of animals that live in a community.

C.  Stability-The community’s ability to resist change

Depends on both the type of community and the nature of the disturbance.

D. Trophic Structure
The feeding relationships among the various species making up the community.

The trophic structure determines the flow of energy and nutrients from plants to herbivores and then to carnivores.

II.  Interactions of Species in Communities

A. Interspecific interactions

1.  Competition between species

When populations of 2 or more species in a community rely on similar limiting resources, they may be subject to interspecific competition.

As populations increase in density-the carrying capacity (area and resources needed by individuals of the population) becomes a smaller share of some limiting resource such as food.  

Mortality rates increase, birth rates decrease and population growth is curtailed.

Competitive Exclusion Principle:  G. F. Gause-Russian ecologist-studied competition of 2 species of protists Paramecia aurelia and Paramecium caudatum-Grown together-P Aurelia had a competitive edge in obtaining food and P caudatum was driven to extinction.

Ecological Niche:  Sum total of a species use of the biotic and abitotic resources in its environment.

Resource Partitioning:  When 2 species compete for the same niche, there are 2 possible outcomes, either one species will be out competed into local extinction or one species will evolve enough to use different resources.

2.  Predation:

Consumer is the predator and the food species is the prey

This includes herbivores that eat plants

Omnivores eat plants and animals

Carnivores eat other animals

a. Predator Adaptations- Predators need acute senses to capture prey.  For instance Rattlesnakes and pit vipers have heat sensors between their eyes and nostrils and they have toxins to kill their prey, which are usually small mammals and birds.  Some insects have chemical sensors on their feet for when they land on prey and mouth parts to tear plants.  Predators may have claws, teeth, fangs, stingers, or poison to assist in the capture of prey. 

 Humans have a big brain, which allows for learning and teaching.  We have mastered agriculture to increase the carrying capacity of humans.

Predators that pursue their prey are fast and agile.

Predators that lie in ambush are often camouflaged in their environment.

b. Plant defenses against herbivores:  Plants cannot run away from herbivores-Chemical toxins often in combination with various kinds of anti-predator spines, and thorns to keep animals away.

Strychnine-tropical vine Morphine-opium poppy root

Tannins from a variety of plant species

Nicotine-tobacco

Some plants produce chemicals that imitate insect hormones and cause abnormal development in some insects that eat them.

c.  Animal defenses against predators:  Use passive defenses such as hiding, or active defenses such as escaping or defending themselves against predators.

Behavioral defenses such as alarm calls that bring in many individuals of the prey species that mob the predator

Distraction displays direct the attention of the predator away from its prey.  When a predator is getting close to her nest, a killdeer mother bird will fly off and fake a broken wing to distract a predator away from her eggs or babies.  When the predator turns from her nest to attack her, she flies off.

Adaptive coloration-Camouflage=cryptic coloration is passive defense that makes potential prey difficult to spot.

Warning coloration:  Poisonous animals often have bright colors such as orange and yellow as a warning that they are harmful. 

Batesian mimicry-harmless species mimics a harmful (bad) model

Lava –hawkmoth puffs up its head and thorax to look like a snake.

Mullerian mimicry:  two or more mean species resemble each other.  Gives an additional advantage because pooling of numbers causes the predator to learn more quickly to avoid prey with a particular appearance.

Keystone Predators: lions and other species such as sea stars can actually increase community diversity by preying on other more aggressive predators and keeping their numbers down.

3. Symbiotic Relationships:

Two or more species living together

a.  Parasitism:  One species benefits and the other species (host) is harmed.

b. Mutualism:  Both species benefit from the relationship, for example the bacteria in your colon.  You provide food and shelter, the bacteria keep you regular and provide Vitamin K for blood clotting.

III.  Disturbance of Communities

Episodes that damage biological communities-at least temporarily destroying biological organisms

a.  Ecological succession:  Communities change drastically after a flood, fire, glacial advance and retreat or volcanic eruption strips away their vegetation.

Later a variety of species may colonize the disturbed area

Ecological succession:  community change from a disturbance.  We are in an Ecological succession from Katrina.

Primary succession:  a community arises in a virtually lifeless area with no soil –new volcanic islands or the rubble left by a glacier retreat.  New life begins when mosses and lichens are blown in by spores onto the rocks.  As they die  and are decomposed to form soil, more diverse plants will be able grow and animals arrive to live off the vegetation

Secondary succession:  when a disturbance destroys an existing community but leaves the soil intact-

If a forested area in the US is cleared for farming then abandoned-it will undergo secondary succession and may eventually return to forest.  

IV. Trophic levels:  Food chains/ Food Webs-Plants (photoautotrophs) are the primary producers--primary consumers are always herbivores.  Secondary, tertiary and quarternary consumers are always carnivores.

B. Animals that eat both plants (producers) and animals (consumers) are Omnivores.  Humans are omnivores.  Omnivores eat producers and consumers.

Also part of the food web:  Detritivores:  decomposers, usually prokaryotes (bacteria), fungi and some worms.   These organisms are very important in the recycling of nutrients such as Carbon and nitrogen which are critical for out survival.  These elements are required for making Proteins, carbohydrates, lipids and nucleic acids that our cells need:  for example  bacteria fix atmospheric Nitrogen into nitrates or ammonia that plants take up and use.  Animals eat the plants and that’s how they get the Nitrogen they need.  When plants and animals die or from feces, bacteria and fungi decompose the material and put the Nitrogen back into the soil or atmosphere. 

All recycled elements pass through some abiotic factor.  For example, Carbon passes in the Air as Carbon dioxide from cellular respiration by animals as a byproduct from when they make ATP:

Remember:  Glucose + Oxygen will make ATP, carbon dioxide and water.  All organisms release carbon dioxide into the atmosphere to remove it from their bodies after making ATP.  Plants need carbon dioxide to make sugars in Photosynthesis.   Carbon is removed from the atmosphere by plants during photosynthesis, animals eat plants and that is how we get carbon.  Carbon is returned to the atmosphere as carbon dioxide.  Carbon is also recycled into the soil by detritivores (prokaryotes and fungi).  

V. Terrestrial Biomes

Major types of ecosystems that cover large geographic regions are called Biomes.
Terrestrial Biomes are named for major physical or climactic features and for their predominant vegetation, for example temperate grasslands

1.  Tropical Rain Forest-Pronounced vertical stratification-  Trees in the canopy topmost stratum.  Canopy is often closed.  Many trees are covered with epiphytes. Orchids and bromeliads-plants that grow on other plants.

2. Savanna;  grasslands with scattered trees

3. 3.  Desert;  Sparse rainfall-cacti and desert shrubs
4.  Chaparral:  Dense spiny evergreen shrubs dominate chaparral.  Adapted to fire.  Some shrubs produce seeds that will germinate only after a hot fire. In California every year there are wild fires in the Chaparral.  The shrubs expect fire to occur and are adapted to produce seeds that germinate after a fire.

5. Temperate grassland:  no woody plants (no trees), provide fertile land for agriculture.  Most of the temperate grassland of North America has become farmland because of the rich fertile soil.  

6.  Temperate Deciduous forest-dense strands of deciduous trees that drop their leaves before winter-Great Smoky Mountains

7.  Coniferous Forest:  Cone bearing evergreen trees-pine, spruce, fir-Rocky mountains, Grand Tetons etc. 

8. Tundra:  Permafrost (permanent frozen subsoil) bitterly cold temperatures and high winds-no trees or tall plants in the actic tundra

VI. Aquatic Biomes:

Photic zone-photosynthesis occurs here

Phytoplankton-microscopic algae and cyanobacteria grow in the photic zone.

Lake or pond deep enough, they will have an aphotic zone--no light, and no photosynthesis.

Bottom of all aquatic biomes is the Benthic zone

The Ooze is occupied by communities of organism including a diversity of bacteria-benthos

Major food source = Dentritus-dead organic matter that rains down from the photic zone.

Rivers and streams-bodies of water flowing in one direction.

Marine Biomes-- 75% of the planet’s surface-oceans

a.  Estuaries-freshwater merges with the ocean-Lake Pontchartrain is one of the world’s largest estuaries.  One of the most biodiversity rich areas.  Many animal and plant species are found in estuaries and marshes.  The environment supports a range of biodiversity similar to tropical rain forests

Salt marshes and algae are the major produces, which supports a variety of worms, oysters, crabs, and many fish species.

Many states including Louisiana rather belatedly are taking steps to preserve their remaining estuaries.

Major Oceanic Zones: 

a.  Intertidal zone-where land meets the sea.

b. Pelagic zone-open ocean 

1. phytoplankton-this is where we algae and cyanobacteria that are major producers-photosynthesis.

c. Benthic Zone-ocean bottom, many benthic dwellers such as sponges live off the phytoplankton that dies and drops to the bottom.

d. coral reef-warm tropical waters-Cnidarians are the major animals that make up a coral reef.

