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Activity 17: Speciation – extra questions

1. Early taxonomists originally classified the New Zealand Grey Warbler into the same 
family as warblers found in the Northern Hemisphere, due to their similarities in bill 
(beak) shape and feeding behaviour. As a result of DNA analysis, the New Zealand 
Grey Warbler has now been reclassified into a genetically unrelated group.

  Explain why the New Zealand Grey Warbler and the northern hemisphere warblers, 
although genetically unrelated, have evolved similar adaptations for feeding.

New Zealand Grey Warbler

2. Seabirds such as the albatross, mollymawks, titi and petrel make up at least half 
of the native bird species in New Zealand. The diagram shows the relationship 
between the four main albatross groups.

Mollymawk

Speciation – extra questions and answers
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Ancestral species

Southern mollymawk 
(5 species)

Sooty albatross 
(2 species)

Great albatross 
(3 species)

North Pacific 
albatross (4 species)

 a.  Name the term that describes the evolutionary pattern illustrated in the albatross 
group.

 b.  One major characteristic of this group is the amount of time they spend at sea, 
only returning to land to breed. The sea is a rather uniform habitat, yet there are 
many hundreds of different sea bird species alive today.
Describe two factors that could have produced different ecological niches and/
or prevented gene flow and explain how they could have allowed speciation to 
occur in this group of birds.

3. The Galapagos are a group of islands 1 000 km off the coast of Ecuador in South 
America. The table shows the relationship between distance from one of the central 
islands, Santiago, and each of the other islands, and the percentage of endemic 
species (species that occur nowhere else). 
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Island
Nearest distance from 
Santiago Island (km)

Percentage endemic 
species

Pinta 77 33

Marchena 57 33

Genovesa 94 50

Santiago 0 5

Santa Cruz 17 0

Isabella 17 20

Fernandina 54 20

Santa Fé 74 14

San Cristobal 120 36

Española 145 67

Santa Maria 97 25

Culpepper 237 75

Wenman 200 75

 a. Plot the data to show the relationship between percentage endemic species and 
 distance from Santiago Island.

 b. Describe the  relationship shown by the graph.
 c. Discuss how this relationship has probably come about.
4. Lord Howe Island is a small landmass of less than 15 km2, 580 km off the eastern 

coast of Australia. Two closely related species of palm, Howea forsteriana and 
Howea belmoreana, are strikingly different, yet they co-exist in many parts of the 
island. Both are wind pollinated and diploid (2n = 32). Hybrids are uncommon. It is 
estimated that the two Howea species diverged less than one million years ago.

  Data have been collected concerning the distribution and frequency of flowering of 
the two species.



iv  Level 3 Biology Study Guide

© ESA Publications (NZ) Ltd, Customer freephone: 0800-372 266

Discuss the reasons why this speciation event between H. forsteriana and H. 
belmoreana is more likely to be sympatric than allopatric. In your answer, you 
should:
•  define both sympatric and allopatric speciation
•  explain how the two palm species have become reproductively isolated
•  discuss the evidence that supports this being a sympatric speciation and not an 

allopatric speciation.

Answers
1. The New Zealand Grey Warbler and the northern hemisphere warblers occupy 

similar niches and are subjected to similar selection pressures, thus evolved similar 
adaptations.

2. a. Divergent evolution or adaptive radiation.
 b.  Factors that could have produced different ecological niches and/or prevented 

gene flow include:
•  different feeding sites
•  different types or sizes of foods taken
•  diving ability, feed at different depths
•  size and ability to travel long distances
•  time or season of breeding
•  breeding locations
•  habitually return to birth site to breed.
How factors could have allowed speciation to occur in this group of birds:
•  gene flow is restricted, i.e. different populations or species cannot interbreed
•  selection pressures encourage divergence.

3. a. 
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 b.  Positive correlation – the further from Santiago Island, the greater the percentage of 
endemic species.

 c.  Since the Galapagos Islands are volcanic, their plant and animal life must all 
be descended from organisms that arrived from the mainland. In the case of the 
finches, a pregnant female, a pair (or perhaps a small flock) of birds from the 
mainland would have been blown from the mainland and made a landfall on 
one of the Galapagos Islands. With little or no competition the population would 
have increased, and being genetically isolated from their mainland ancestors, 
they would have evolved into a distinct species. From time to time small groups 
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of individuals would have flown (or been blown) to other islands and founded 
new populations. On islands nearer the centre of the group, birds would be more 
likely to fly between islands, causing gene flow. As a result, populations on islands 
nearer the centre of the archipelago would be less able to diverge genetically. In 
contrast, on the more remote islands, immigration would be rarer so there would 
be a greater chance of populations evolving into distinct species, and these would 
be peculiar to those islands, i.e. endemic.

4. Sympatric and allopatric speciation
Sympatric speciation occurs within the same geographic area (i.e. without geographic 
separation).
Allopatric speciation occurs in different geographic areas (i.e. with
geographic separation).
How the two palm species have become reproductively isolated
A number of reproductive isolating mechanisms (RIMs) appear to be operating. These 
RIMs isolate gene pools and prevent gene flow.
Habitat isolation
The two palm species are more abundant in different habitats.

 •  Howea forsteriana is more abundant in soils with a pH of 8–9, while H. 
belmoreana is more abundant in soils with a pH of 7–5.

 •  H. forsteriana is found mostly at low altitudes with a maximum frequency in the 
31–60 m range, while H. belmoreana is found at all altitudes but is more common 
at higher altitudes (90+ m).

Temporal isolation
Flowering periods of the two species differ – when males of one species shed pollen, 
female parts of the other species are not receptive and interspecific pollination is less 
likely.

 •  H. forsteriana flowers during weeks 1–6 of the flowering period (with a peak at 
Week 3 for males and Week 5 for females and some overlap between the two 
sexes).

 •  H. belmoreana flowers in weeks 5–14 (with overlap between the two sexes and a 
peak during Week 9 for both sexes).

This mechanism must be successful, because hybrids are uncommon.
Evidence for sympatric and not allopatric speciation
The following are evidence for sympatric speciation.

 •  Size of island small (15 km2), so geographic isolation not likely on such a 
small land area; allopatric speciation would require some geographic isolating 
mechanism that is not feasible on a small island.

 •  Isolation of island from other landmasses (580 km from Australia) makes it unlikely 
that one species has evolved elsewhere and arrived on the island by dispersal.

 •  Wind pollination – pollen distributed by the wind can be blown considerable 
distances; likely that interspecific pollination would occur on a small island.

 •  Habitat isolation could have separated two populations and helped prevent gene 
flow.

 •  Temporal isolation could have separated two populations and helped prevent gene 
flow; could have arisen by a simple mutation changing the flowering period of an 
individual which resulted in that individual producing a new species.


