7. Classification
Classification is the organisation of living organisms into groups.  

What is a species?

A species is the basic unit of classification but members of the same species must have certain things in common

1 _____________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2 _____________________________________________________________
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Classification of species into larger groups

Biologists’ group similar species together in larger groups called a genus.  In turn, genera (plural of genus) are grouped together into even larger categories and so on.  The frequently used categories are:
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Remember the order:  Use a rhyme to remember: 

 e.g. Kevin, Please, Cool, Off, For, Goodness, Sake

The biological name of each species is derived from its genus and species name

The name of the genus takes the upper case letter

The name of the species is in lower case letter

The full name is printed in italics e.g. humans biological name is Homo sapiens  

Phylogeny 
Phylogenetics is the study of the evolutionary history of groups of organisms

The phylogeny of an organisms reflects the evolutionary branch that led up to it.   It tells who is related to whom and how closely related they are.

 A phylogenetic tree shows the relationships of different species with the oldest species at the base of the tree.

Closely related species will have diverged from each other most recently

Copy fig 2 page 206

Difficulties of defining speices

A species may be defined in terms of observable similarities and the ability to produce fertile offspring.

Difficulties can arise as you cannot always see their reproductive behaviour

This may be becaue:

They are extinct

They reproduce asexually e.g. bacteria

Groups of organisms may be isolated from each other but may be able to interbreed if mixed.

Evidence for relationships between organisms – genetic comparisons using DNA and proteins

When organisms evolve t s not only their visible internal and external features that adapt and change but molecules from which they are made also change.  DNA determines proteins, including enzymes and proteins determines the features of an organism.  A change in features is therefore due to a change in protein which is due to a change in DNA – this is often due to a mutation in which the nucleotide sequence of the bases s changed.  

Comparing proteins and DNA of different species helps scientists see how related they are – the more DNA in common the more closely related they are. (this in turn means the more protein they have in common)

1. Comparing DNA
To determine similarities between the DNA of different organisms a technique called DNA hybridisation is  used

DNA hybridisation

DNA hybridisation is used to see how similar DNA is without sequencing it.  

1 ________________________________________________________________________________________________________________________

2 _______________________________________________________________________________________________________________________
3 ________________________________________________________________________________________________________________________
4 ________________________________________________________________________________________________________________________
5 ________________________________________________________________________________________________________________________

Copy Fig 1 page 209
Read how DNA hybridisation was used to show the relationships between plants and application section (page 211) – answer Q 1 and 2
2 Comparing proteins between different species
a)  Comparing the amino acid sequence

Comparing the sequence of amino acids in a protein reflects how closely reltqted two species are.
The amino acid sequence for a chosen protein is selected for two species and the sequences of amino acids is compared – the more similarities the closer the relationship between the two species 

E.g. three species and their amino acid sequence for a particular protein are as follows:

Species A –Val-Ser-Phe-Tyr-Glu-Val

Species B – Val-Ser-Ser-Tyr-Glu-Val

Species C – Ser-Glu-Val-Tyr-Ser-Val

Which 2 species are more closely related and explain how you know this

A table showing the % similarity of DNA using DNA sequences between different species

	
	Species A
	Species B
	Species C
	Species D

	Species A
	100
	44
	91
	53

	Species B
	44
	100
	51
	86

	Species C
	91
	51
	100
	44

	Species D
	53
	86
	44
	100


Which two species are most closely related?
How do you know this?

Name two other species that are also closely related?

Look at page 211 table 1 – the

sequence of amino acids found in haemoglobin in primates.  Answer Q 1

b) Immunological comparisons of proteins to examine variation

Similar proteins will bind with the same antibodies  (antigens same shape)
Copy the flow chart explaining how this works.
Page 21 Q 2 – 6

Courtship behaviour
Courtship behaviour is a necessary precursor to successful mating.  The role of courtship in species recognition

Individuals of the same species can recognise member of their own species by the way they act.  Courtship behaviour is important to ensure that mating occurs and is successful between organisms and that the offspring have the maximum chance of survival
Courtship behaviour helps achieve this by enabling individuals to:-

1 ______________________________________________________________

_______________________________________________________________

2 _____________________________________________________________

_______________________________________________________________

3 _____________________________________________________________

_______________________________________________________________

4 _____________________________________________________________

_______________________________________________________________

Why is courtship behaviour necessary and how is it conducted?  (make notes Page 213)
______________________________________________________________

_______________________________________________________________

______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

______________________________________________________________

_______________________________________________________________

Answer questions Page 214

Questions

1The table gives the taxonomic groups to which the fruitfly Drosophila melanogaster

belongs.
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(i) Complete the first two columns of the table. (1 mark)

(ii) Write the numbers 1 to 7 in column three to show the sequence of taxonomic

groups. Write the number 1 to show the group with the most organisms and the

number 7 the least. (1 mark)
Energy June 07

2  Finches are small birds. Fourteen species of finch are found on the Galapagos Islands.

(a) What is a species?

...............................................................................................................................................

...............................................................................................................................................
...............................................................................................................................................

..........................................................................................................................................(2)
In taxonomy, each of the levels of classification (class, family, genus, kingdom, order, phylum and species) is called a taxon. The diagram represents just three of these levels of classification.

(a) Explain which of these levels of classification could not be 

(i) a genus; ……….....................................................................................................................

...............................................................................................................................................
(ii) a phylum. .........................................................................................................................

.................................................................................................................................,,,,,,,,,.(2
Mod 5 0206

3 (a) Give two advantages to male birds of defending a territory during the breeding season.

1 ........................................................................................................................................

............................................................................................................................................

2 ........................................................................................................................................

............................................................................................................................................

(2 marks)

(b) Describe two ways in which courtship contributes to successful mating.

1 ........................................................................................................................................

............................................................................................................................................

2 ........................................................................................................................................

............................................................................................................................................

(2 marks)
Mod 8 June(a) Give two advantages to male birds of defending a territory during the breeding season.

1 ........................................................................................................................................

............................................................................................................................................

2 ........................................................................................................................................

............................................................................................................................................

(2 marks)

(b) Describe two ways in which courtship contributes to successful mating.

1 ........................................................................................................................................

............................................................................................................................................

2 ........................................................................................................................................

............................................................................................................................................

(2 marks)  Mod 8 June07

4  The Galapagos are a very isolated group of islands. Species of birds called finches live on these islands. Scientists think that the different species have evolved from a population of one species which managed to reach the islands thousands of years ago from South America.

Scientists used base sequences in the DNA of the finches to work out the evolutionary

relationship between the species.

The diagram shows the evolutionary relationship. Larger differences in base sequences are shown by longer vertical lines.
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(a) Use the information in the diagram to answer the following questions.

(i) Which present-day species of finch evolved first on the Galapagos islands?

..................................................................................................................................

(1 mark)

(ii) How many genera are present?

..................................................................................................................................

(1 mark)

(iii) Which two genera are most closely related?

..................................................................................................................................(1 )
(b) Other than DNA base sequences, give two types of evidence that can be used to

determine evolutionary relationships.

1 .........................................................................................................................................

............................................................................................................................................

2 .........................................................................................................................................

............................................................................................................................................

(2 marks)
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