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You are advised to spend 40 minutes answering the questions in this booklet.

QUESTION ONE 

Four species of crested penguin are found on various New Zealand islands, which range in climate from 
temperate to sub-Antarctic and have differing environmental conditions.
Some information on crested penguins is included opposite.

Chatham Islands

Bounty Islands

Antipodes Islands

Campbell Island

Auckland Islands

The Snares

Stewart Island

Fiordland

Rockhopper penguin
www.flickr.com/photos/aeireono/467210911/

Erect-crested penguin
www.flickr.com/photos/21480409@
N04/3251659088/

Crest ExamplesNew Zealand’s Islands

For copyright reasons, 
this resource cannot be 

reproduced here.

For copyright reasons, 
this resource cannot be 

reproduced here.
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Crested penguin information

Species Size Distinguishing Features Distribution in New Zealand
Snares 40 cm, 

3 kg
Black, with white belly. Bright yellow 
crest above the eyes droops down back 
of head. Eyes are slightly red.

The Snares

Fiordland 40 cm, 
4 kg

Black, with white belly. Bright yellow 
crest above the eyes droops down back 
of head.

Fiordland, and Stewart Is.

Erect-crested 50 cm, 
4 kg

Black, with white belly. Yellow crests 
above the eyes stick straight up.

Antipodes Is., Bounty Is. and 
Auckland Is.

Rockhopper 40 cm, 
4 kg

Black, with white belly. Yellow crests 
above the eyes stick out at an angle, 
and almost straight down. Red eyes.

Antipodes Is., Bounty Is., 
Campbell Is. and Auckland Is.

(a) Using examples from the table above, discuss the different reproductive isolating 
mechanisms that may operate among the New Zealand penguin species. 

 Include in your answer:

 • how speciation may have occurred

 • the role of reproductive isolating mechanisms

 • how pre and post zygotic isolating mechanisms can work together.

Question One (a) continues on 
the following page.
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(b) Penguins and seals both have flippers and streamlined bodies for swimming.

upload.wikimedia.org/wikipedia/commons/thumb/8/83/
Monachus_schauinslandi.jpg/800px-Monachus_
schauinslandi.jpg

http://farm4.static.flickr.com/3272/2592965662_0bef2d19e2.
jpg?v=0

 Name and describe the pattern of evolution that this shows, and using the examples above, 
explain how this type of evolution can occur.

For copyright reasons, 
this resource cannot be 

reproduced here.

For copyright reasons, 
this resource cannot be 

reproduced here.
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(c) Leopard seals are a predator of Antarctic species of penguin, and it is possible that these seals 
and penguins may have coevolved. 

 Explain coevolution and how it may have occurred in this example.
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QUESTION TWO

Dracophyllum is a diverse genus of about 50 plant species, four of which are shown below. It 
includes shrubs, trees and cushion plants. Dracophyllum are found throughout New Zealand and 
New Caledonia and in some parts of Eastern Australia. 

Images from Wagstaff, Steve, ‘Dragons in the mist: origin and diversification of the austral genus Dracophyllum (Ericaceae)’, 
Trilepidea, no 38 (January 2007), pp 3–5.

All members of the Dracophyllum genus are believed to have evolved from a single ancestor that 
lived around 24 million years ago. All of the 20 or so New Zealand species branched off from an 
Australian species within the last 8 million years. This is an example of adaptive radiation. During 
that time, New Zealand has been subject to extensive glaciations, changes in sea level, mountain 
building and climate changes.

(a) Explain natural selection.

For copyright reasons, 
this resource cannot be 

reproduced here.
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(b) Discuss the role of natural selection AND environmental conditions in the evolution of 
Dracophyllum in New Zealand.

In your answer:

• explain how speciation is likely to have occurred

 • discuss the isolating mechanisms that would have contributed to speciation in this 
example.
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QUESTION THREE

Below is the phylogeny for Dracophyllum.

 

17 species in New Zealand

9 species in New Caledonia

3 species in Australia

6 species in New Zealand

Australian ancestor
24 million years ago

4 species in Australia
Dracophyllum milliganii

Adapted from Wagstaff, Steve, ‘Dragons in the mist: origin and diversification of the austral genus Dracophyllum 
(Ericaceae)’, Trilepidea, no 38 (January 2007), pp 3–5.

(a) Identify and describe the features on the diagram that indicate evolution by punctuated 
equilibrium.
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(b) Punctuated equilibrium is widely accepted as the main mechanism of evolution. However, 
long-lived species such as the Australian Dracophyllum milliganii, labelled in the diagram 
opposite, generally show gradual evolutionary changes.

 Discuss how one species could evolve by gradualism while elsewhere species are evolving 
by punctuated equilibrium.
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