Classification

IN Standard 7.4.1 Explain that similarities among organisms are found in external and internal anatomical features, including specific characteristics at the cellular level, such as the number of chromosomes.  Understand that these similarities are used to classify organisms since they may be used to infer the degree of relatedness among organisms.

Objectives:  
· The student should be able to describe the purpose(s) for classification

· The student should be able to list at least two kinds of evidence scientists use to classify organisms

· The student should be able to group organisms based on physical similarities

Materials:

1) Classification descriptions

2) Physical description of six salamander families

3) Pictures or specimens of one member of each salamander family

Introduction (20 minutes):

1) Ask students what they think it means to classify an object or an organism.  Explain that classification is the grouping of things based on similarities and differences.  

2) What do students think is the advantage of classification?  Explain that things are easier to find and identify when they are put in order.  For example, if you were looking for a book about the civil war, you could find it easily by looking in the history section.  Similarly, if we want to learn more about an organism we’re unfamiliar with, we must first figure out what group it belongs to.  Scientists also use classification to determine the degree of evolutionary relatedness between various organisms.  

3) Have students discuss the various ways they think scientists classify organisms.  These include internal and external physical characteristics, cellular chemistry (DNA) and fossils.

4) Write vertically on the board: kingdom, phylum, class, order, family, genus and species.  Explain to students that these are the 7 classification groups.  A kingdom is the largest classification group, a phylum is the largest group within a kingdom, a class the largest group within a phylum and so on.  The farther down the list you go, the more closely related all members of the group are to each other.

Activity (40 minutes):

1) Tell students you need help classifying some organisms so you can learn more about where they’re from and how they live.   Explain that they will be classifying based on external physical characteristics.

2) Put up a picture of an axolotl and explain that all the organisms you will show them belong to the same first four classification groups. 

3) As a class, use the classification descriptions and picture to determine the kingdom, phylum, class and order of the axolotl.

4) Divide the class into 6 groups and hand out the physical descriptions and one salamander picture or specimen to each group.

5) Assist students as they determine which family their salamander belongs to then:

a) Have students rotate around the classroom until they have classified all specimens  or

b) Have each group research the salamander family they were given and present their classification rational and life history research to the class

Discussion (30 minutes)

1) Explain to students that they have just classified salamanders based on external physical characteristics.  If they had wanted to classify using other methods, what might they have done?  Blood analysis, dissection and study of bone structure are a few possibilities.

2) Remind students that they classified to the level of family.  Each salamander they looked at also belonged to a specific genus and species.  

3) Each organism is named in two ways: first, a two-part scientific name that consists of the genus and species (usually Latin names) and second, a common name that often describes some aspect of the species’ biology or behavior.  

4) Classifications are subject to change because scientists depend on very minute details to determine relationships.  New fossil or molecular evidence or a newly discovered species could result in shuffling of understood evolutionary relationships.  Ex: Lancelets, small fishlike animals that live on the sea floor, were long thought to be the ancestors of modern vertebrates.  In fact, scientists were so excited about the possibility of finding vertebrates’ direct ancestor, a song was written about the tiny creature!  Although they possess four important physical characteristics of the phylum chordata they lack the distinct head of vertebrates and molecular research has shown that lancelets are really just a close relative to the vertebrates.

Here’s the song that was written by Philip Pope (sung to the tune of “Tipperary”):

It’s a long way from amphioxus


It’s a long way to us.

It’s a long way from amphioxus


To the meanest human cuss.

Well, it’s good-bye to fins and gill slits


And it’s welcome lungs and hair, 

It’s a long, long way from amphioxus


But we all came from there.

Kingdom

Archaebacteria: single-celled, prokaryotic (no nucleus or membrane-bound organelles)

Eubacteria: single-celled, prokaryotic

Protista:  single-celled or multicellular, eukaryotic (nucleus and membrane-bound organelles)

Plantae: multicellular, eukaryotic, rigid cell walls, use light energy to produce food

Fungi: multicellular, eukaryotic, absorb food from surroundings directly into their cells

Animalia: multicellular, eukaryotic, digest food outside cells, dependent on other forms of life for most of energy 

Phylum

Mollusca: bilateral symmetry, soft bodied, single muscular foot used for locomotion, external or internal shell (ex: snail, octopus, slug, clam)

Echinodermata: radial symmetry, acephalic (no head), locomotion by tube feet (ex: sea stars, sea urchins, brittle stars, sea cucumbers)

Chordata: bilateral symmetry, internal skeleton, nerve chord that usually ends in brain (ex: birds, mammals, amphibians, reptiles)

Cnidaria:  radial symmetry, entirely aquatic, special stinging cells called cnidocytes (jellyfish, sea anemones, brain coral)

Annelida: bilateral symmetry, body wall with strong longitudinal and circular muscles for specialized movement, segmented (ex: earthworms, leeches)

Class

Osteichthyes: paired fins, respiration by gills, jaws and mouth with many teeth, cold blooded (ex: sturgeon, trout, eel)

Amphibia: usually four limbs, respiration by lungs, skin and/or gills, large mouth with small teeth, skin smooth and moist, cold blooded, larvae are usually aquatic and have gills but most metamorphose, lose their gills and become terrestrial as adults (ex: frog, toad, newt) 

Reptilia: limbs paired usually with five toes, respiration by lungs, body covered with bony scales, large jaw muscles, cold blooded (ex: snake, alligator, lizard)

Aves: skeleton with air cavities, four limbs with front two modified for flying, respiration by lungs, skin covered with feathers or scales, beak without teeth, warm blooded (ex: flamingoes, cardinal, eagle)

Mammalia: body covered in hair (reduced amounts in some groups), four limbs adapted for various kinds of locomotion, two sets of teeth (juvenile and adult), warm blooded (ex: kangaroo, elephant, dog, human)

Order

Gymnophiona (caecilians): limbless, long slender body, small eyes, most adults are completely blind, sensory tentacles on snout, larvae may be aquatic or may undergo larval development within egg

Caudata (salamanders): most have limbs that are at right angles to the body, have tails, may have gills or lungs or both as adults, the vast majority begin life in the water and most metamorphose to become terrestrial as adults

Anura (frogs and toads): adults lack tails and breathe with lungs, limbs specialized for jumping, all tadpoles are aquatic and metamorphose to become terrestrial as adults 

	Cryptobranchidae
	Ryacotridonidae

	· Elongated, flattened bodies (up to 1.5 meter in length)

· Fleshy folds on sides

· Permanently aquatic but gills are lost

· Finlike tail

· Short, sturdy limbs

· Small eyes, no eyelids in adults
	· Less than five inches in length
· Small heads with proportionally large eyes
· Brown dorsal (top) coloration and yellow-orange ventral (bottom) coloration, sometimes with spotting
· Adults lack gills and are terrestrial
· Grooves along ribs are apparent


	Ambystomatidae
	Sirenidae

	· Adults have broad heads with small eyes

· Stout bodies and limbs

· Visible grooves along ribs

· Most adults are terrestrial

· Aquatic adults have external filamentous gills and finlike tails
	· Adults remain aquatic with external gills

· Small forelimbs with four digits 

· No hindlimbs

· Small eyes without eyelids

· Long and slender bodies (eel-like in appearance)

	Amphiumidae
	Salamandridae

	· Adults remain aquatic but lack gills, although gill slits are visible behind head

· Elongated bodies (up to 1 meter in length)

· Forelimbs and hindlimbs are much reduced in size and have 1-3 toes depending on species

· Small eyes without eyelids
	· Most species have aquatic larvae with gills and aquatic or terrestrial adults that lack gills

· Rough skin (not slimy)

· Grooves along ribs are usually not visible

· Relatively long and sturdy

· All have toxic skin secretions

· Many are brightly colored to warn predators


