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Ecology & Classification

Unit Notes

( Characteristics of Living Things
Living things are considered to be alive because they possess ALL of the following characteristics:

1.  movement  

2.  growth  

3.  response to a stimulus 

4.  reproduce

5.  adapt to the environment

6.  made of cells with DNA

7.  use energy

Levels of organization:



cells      (      tissues      (     organs       (      organ systems       (       organism

( Classification

All living things are classified into groups based on similarities they share.  The largest of these groups is the kingdom.  

Five kingdoms:

( Monera  

Monerans are made of simple (prokaryotic) cells without a nucleus.  They are all one-celled (unicellular). Some move, some don’t; some make their own food (autotrophic), some don’t (heterotrophic).  The only organisms in this kingdom are bacteria, of which there are many types.

( Protista

Protists are made of complex (eukaryotic) cells with a nucleus.  Some are unicellular, some are simple multicellular organisms.  Some are autotrophic, some are heterotrophic.  Most move on their own.  Examples of Protists include the amoeba, paramecium, euglena, and algae.

( Fungi

Fungi are eukaryotic organisms that don’t move and can’t make their own food (heterotrophic).  They ore all multicellular, except the unicellular yeast and some molds.  Other examples of fungi include mushrooms and mildew.

( Plantae

The plant kingdom is made of eukaryotic, multicellular, autotrophic organisms that don’t move from place to place.  Examples include grasses, mosses, and trees.

( Animalia

All animals are eukaryotic, heterotrophic, and multicellular organisms that can move from place to place.  Examples include insects, fish, birds, and mammals.

Linnaeus Classification

Because even the members of a kingdom can be very different (look at a bumble bee, a lion, and a starfish), kingdoms are further divided into smaller groups called phyla, which are also further divided.  



Kingdom  --  more members, greatest variety



Phylum



Class



Order



Family



Genus



Species  --  fewest members, least variety

The more levels two organisms share, the more they have in common and the more closely related they are to each other genetically and evolutionarily.  For example: humans, gorillas, and lions are all somewhat related because we belong to the same kingdom (animal), phylum (chordate), and class (mammalian).  However, humans and gorillas are more closely related because we also share the same order (primate), but the lion belongs to a different one.  

By definition, members of the same species are so genetically similar that they can mate with each other and produce fertile offspring.  [Fertile means that those offspring also have the ability to make and produce offspring.]  For example, a dog and a cat are not very similar genetically and therefore are not able to mate and produce any offspring (fertile or not); therefore, they are members of two different species.  A donkey and a horse are very similar genetically, and if they mate, they create a mule.  However, a mule is not capable of reproducing (not fertile); therefore, a horse and a donkey are members of two different species.  One of the exceptions to this rule would be the wolf and dog, who can mate and produce fertile offspring even though they belong to two different species.

Human classification:  (English / Latin)


Kindom

Animal / Animalia


Phylum

Chordate / Chordata


Class

Mammal / Mammalia


Order

Primate / Primatae


Family

Hominid / Hominidae


Genus

Homo / Homo


species

sapiens / sapiens

Notice in the human classification above a couple of things:  the genus and species names are in italics and the species name is not capitalized.  The scientific name of an organism is its Genus and species names, always written in italics with only the Genus name capitalized.  

EX/  a housefly:  Muscus domesticus
        lion:  Panthera leo
We identify organisms based on similarities using a dichotomous or taxonomic key.  

{You should have several handouts with examples of dichotomous keys.}

( Ecology

Ecology is the study of the relationships between organisms and their environment.

All of the members of a species that live in a particular area at a particular time are called a population.  [You may hear people talk about the white-tail deer population in the northeast, for example.]

All of the populations that share a particular region make up a community (for example, all the organisms in a lake).   The ecosystem consists of the community as well as the nonliving factors of an environment.



Biotic (Living) Factors



Abiotic (Nonliving) Factors

   any members of the 5 kingdoms

     rocks, soil, sunlight, water, air, etc.

Any population can only get to be so big, based on the amount of resources available.  Those resources are referred to as limiting factors, because they limit the size of the population.  Limiting factors include such things as predators, prey, amount of living space, water, etc.

Interactions between organisms

Because there is a limited amount of resources, species interact with each other in three main ways to get those resources:

Competition  --  two different species fight for the same resource.  An example would be a maple tree and an oak tree struggling to get enough water to survive in the same spot. 

Predation  --  one species (the predator) and hunts down and kills another species (the prey).  An example would be a frog eating a fly.  

Symbiosis  --  a close relationship between two organisms living together in which at least one of the species benefits from the living arrangement.  There are three different types of symbiosis, depending on how the other species is affected:


( Mutualism  -- both species benefit.  EX/ Termites have bacteria living inside them.  The bacteria benefit from having a place to live; the termites benefit because the bacteria help digest wood.


( Parasitism  --  one species benefits, the other is harmed.  EX/  A flea lives on a dog.  The flea benefits because it gets food by sucking on the dog’s blood; the dog is harmed because it loses blood and can get a disease from the flea.


( Commensalism  --  one species benefits, the other is unaffected.  EX/  Orchids grow on trees.  The orchid benefits by getting the support from the tree, but the tree is neither hurt or helped by the orchid being there.

Energy Roles

Organisms within an ecosystem have different roles they play in terms of energy:

( Producers make their own food (Ex/ plants)

( Consumers cannot make their own food so they must eat other organisms:


Carnivores eat animals


Herbivores eat plants


Omnivores eat both animals and plants

( Decomposers eat other organisms but break them down, returning much needed nutrients back to the soil, as they do so (EX/ bacteria, fungi).

Food chains, energy pyramids, and food webs provide picture representation of the energy roles within an ecosystem.

