Chapter 9 Classification

Classification is the arrangement of organisms into orderly groups based on their similarities. Why should we classify things? In the past, humans tended to classify things based on their usefulness. Many tribal groups classify the organisms based on how they can be used (they classify plants based on how they can use them for medical purposes).
Biologists and scientists classify organisms so they all know what organism is being discussed. Every organism has a scientific name that enables all scientists to understand which organism another scientist is referring to. Classifying living things is also important because it allows scientists to answer some important questions like, How many species are there, What are the characteristics of each organism, and What are the relationships between species?
All biologists use the same classification system. The classification system is divided into seven levels. The top level contains the largest number of organisms, and as you go lower and lower, you narrow the choices to one individual organism. The levels are 1) Kingdom, 2) Phylum, 3) Class, 4) Order, 5) Family, 6) Genus, and 7) Species.
Levels of Classification

Kingdom: this is the largest, most general group. All organisms in a kingdom are then sorted into several phyla (phylum is singular). Example: Kingdom – Animalia: all animals.
Phylum: this level contains the organisms that are more like each other than another phylum. Then these organisms are sorted into classes. Example: Phylum – Chordata: one phylum could be all animals with a hollow nerve cord.
Class: these are the organisms that have even more likeness to each other. The class is then subdivided into orders, which groups organisms more closely like each other than any of the above divisions. Example: Class – Mammalia: only animals that have a backbone and nurse their young.
Order: these are organisms that are like each other more than the organisms in the above groupings. Orders are then further subdivided into families. Example: Order- Carnivora: animals with a backbone that nurse their young and had ancestors with special teeth for eating meat.
Family: families are made of organisms that are even more like each other and the families are further divided into Genera (Genus is singular). Example: Family: Felidae: only animals with a backbone that nurse their young, have well developed claws, and special teeth for tearing meat, and are cats.
Genus: these are composed of organisms even more similar and are divided into species. Example: Genus – Felis: contains animals with all of the previous characteristics, but they can’t roar, they can only purr.

Species: this level of classification is the most exact and is composed of one organism. Example: Species: domesticus: contains only one kind of animal, the common house cat. It has characteristics of all the levels above, but it has other unique characteristics.
Scientists write the Genus species combination when writing scientific names. Example: Felis domesticus = house cat.  OR  Felis domesticus.
NOTICE: The genus is ALWAYS capitalized (first letter) and the species is ALWAYS lower case letters. Also, they are always underlined or written in italics when properly written.

What is the Basis for Classification?

Carolus Linnaeus is considered the “father of taxonomy”, he began classifying organisms in the 1700’s. Taxonomy is the science of identifying, classifying, and naming living things.

Modern taxonomy classifies organisms based on presumed evolutionary relationships. Species with a recent common ancestor can be classified together. Example: A platypus, brown bear, lion, and house cat are related because they are thought to have had a common ancestor, which was an ancient mammal. They are all four grouped in the same class Mammalia. The brown bear, lion, and house cat are believed to be more similar because they had a common ancestor, which was a carnivore. And as we saw in the earlier example of classification, the cats are further related and then the lion can roar, so it is somewhat different than the house cat.
Naming Names

Organisms are given a two part scientific name, the genus and species as we learned earlier. Remember: the correct method to write the scientific name. Genus species or Genus species. Examples: Lireodendron tulipifera is the tulip poplar tree, also called the yellow poplar. Homo sapiens is the human.
Note: An organism only has ONE scientific name, but it may have MANY common names.
Greek or Latin

The scientific names originate form Greek or Latin and the Genus often has a “root” word that has a specific meaning. Example: Tyrannosaurus rex, Tyrannosaurus in Greek means “tyrant lizard” and rex in Latin means “king”. Sometimes the genus is abbreviated only after it has been written at least one time. Example: T rex.

Why Are Scientific Names So Important? Because it allows all scientists to have a “common language” and the scientists knows exactly what organism(s) other scientists are talking about. Example: I may discuss a large sized largemouth bass with someone and refer to it as “bucketmouth”, “fathead”, “whopper”, or “hawg” and many people would understand, but some may not. If I used the scientific name Micropterus salmoides it can only represent the largemouth bass.

Dichotomous Keys

A dichotomous key is a device (written key) that consists of several pairs of descriptive statements that have only two alternative responses. As a person works through the key making choices between the statements, they can end up finding out what the organism is. The following is an example of a key for balls used in sports:
CHOICE




GO TO OR BALL TYPE

1. Balls sphere shaped ………………………2

1. Balls not sphere shaped…………………..Football

2. Balls white ……………………………….3

2. Balls not white……………………………4

3. Ball is hard and easily fits into palm of hand …………5

3. Ball is semi-soft and can’t be palmed easily…………..Softball

4. Ball is orange and bounces easily…………………….. Basketball
4. Ball is very large (larger than 15 inches in diameter)…. Beach Ball

5. Ball feels leathery on the surface, but offers good grip…..Baseball

5. Ball is very smooth and feels like polished stone…………Pool game ball

This is an example of a dichotomous key, but scientists would have plants and animal characteristics listed in their keys.

SECTION 2 


The Six Kingdoms
As scientists began classifying organisms, they have arranged all living things into six kingdoms. The kingdoms are 1) Archaebacteria, 2) Eubacteria, 3) Protista, 4) Plantae,    5) Fungi, and 6) Animalia. We will look at each of these in this chapter and in later chapters we will look more closely at the phyla in the kingdoms, as well as some looking at some organisms at the species level.
Kingdom: Archaebacteria

Scientists believe this group of bacteria has been on Earth for 3 billion years. The prefix Archae comes from the Greek word meaning “ancient”. Archae bacteria live in places that most organisms cannot currently survive. One example is very hot springs coming out of the Earth like you would find in Yellowstone National Park.
Kingdom: Eubacteria 

These bacteria are found in soil, water, and other living things and include most of the species of bacteria living presently. An example of a Eubacteria is Escherichia coli which can be found in the human intestines. It get the nutrients from the decomposing foods we eat and produces vitamin K that our body takes up to use. Other bacteria are used to make yogurts and cheeses. Most people only think about bacteria causing sinus infections or other illnesses, but as you have just read, there are some species humans use to benefit ourselves. Bacteria also decompose dead organisms. If this did not happen, we would have dead carcasses laying everywhere.

Kingdom: Protista

Members of this kingdom are commonly called Protists. These are single celled or simple multi-cellular organisms. The protests are eukaryotes (RECALL), which means they have membrane bound organelles. Protists are not plants or animals or fungi. Scientists think that protists evolved from ancient bacteria. Scientists also believe that much later, the protests gave rise to plants, fungi, animals, and modern protests.
Protists include protozoa, which are animal like protests; algae, which are plant like protests; and slime molds and water molds, which are fungus like protests. Most protests are single celled, but there is some multi-cellular like giant kelp.
Kingdom: Plantae

Plants are complex multi-cellular organisms that are usually green and use the sun’s energy to make sugar by a process called photosynthesis. RECALL: Photosynthesis, revisit the formula we learned during the photosynthesis chapter.
Plants are in various sizes and colors. The Giant Sequoia trees are the largest and a small plant called duckweed is about the size of an eraser tip on a pencil.

Kingdom: Fungi

Examples of fungi you may have seen before includes mushrooms and bread mold. Fungi (singular is fungus) were originally classified as plants, but fungi do not get their nutrients through photosynthesis. Fungi do not have any animal characteristics. Fungi absorb nutrients from their surroundings after breaking the organic material around them down with digestive juices.

Kingdom: Animalia

Animals are complex multi-cellular organisms that belong to the kingdom Animalia. Most animals can move from one place to another on their own and have a nervous system that helps them sense and react to their surroundings, If we looked at animal cells under a microscope, we would notice that they are different from plant cells, fungi cells and are also different from most protest cells, and bacteria cells because animals do not have a cell wall. 
SECTION 1 STUDY GUIDE.

1. ___________________is the arrangement of organisms into orderly groups based on their similarities.

2. Every organism has a ________________ name that enables all scientists to understand which organism another scientist is referring to.
3. The classification system is divided into ____________ levels.

4. The levels of classification (from the most general down to the most specific level) 1.)________________________, 2.) ________________________,         3.) _____________________, 4.) ___________________, 5.)________________  6.) ________________________, and 7). ____________________________. You should remember these in order. Mnemonic Hint: King Phillip Came Over For Grape Soda
5. The _________ is ALWAYS capitalized (first letter) and the __________ is ALWAYS lower case letters.

6. _______________ _______________ is considered the “father of taxonomy”, he began classifying organisms in the 1700’s.

7. Modern taxonomy classifies organisms based on presumed __________________ relationships.

8. The idea behind taxonomy is the organisms most closely related have a common ______________________.

9. Organisms are given a two part scientific name, the _______________ and __________________ as we learned earlier.

10. An organism only has __________ scientific name, but it may have ___________ common names.

11. A __________________ key is a device (written key) that consists of several pairs of descriptive statements that have only two alternative responses.

SECTION 2 STUDY GUIDE

1. These are ___________ kingdoms of organisms.

2. The two kingdoms of bacteria are the ____________________ and the ________________________.

3. The ____________________ bacteria are considered “ancient” bacteria and may only survive in places where most organisms cannot survive today.

4. The kingdom __________________ is composed of eukaryotic organisms that are not plants, animals, or fungi and can be single celled or multi-cellular.
5. The kingdom ________________ contains plants that carry out ______________________, which uses sunlight to make sugars.

6. Examples of the kingdom _______________________ are bread mold and mushrooms.

7. Fungi do not carry out __________________________, but get their nutrients from their surrounding by breaking the organic material down with ____________________ juices.

8. The kingdom _______________________ contains animals (horses, tigers, sharks, humans, dogs, etc.) and can _________________ own their own from one location to another location.
9. Animal cells are unlike plants, protists, fungi, and bacteria because animal cells do not have a _______________ _______________________. 

