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Assessment Schedule – 2009 

Biology: Describe processes and patterns of evolution (90717) 

Evidence statement 

Q Evidence for Achievement Evidence for Achievement with 
Merit 

Evidence for Achievement with 
Excellence 

ONE 
(a) 

G. fortis: stabilising selection on 
beak size.  
G. fortis: directional selection 
with respect to shape. 
G. scandens: directional selection 
on both parameters. 
G. scandens: directional selection 
on beak size. 
G. scandens: directional selection 
on beak shape. 
 
Any ONE of the above five 
options for (a). 

  

(b) EITHER 
Changes in environment could 
decrease food supply by: /  
OR 
Competition for food is caused by 
/  
OR 
Prolonged drought leads to: 
- Fewer plants /  
- Plants producing fewer seeds /  
- Fewer pollinators 
- Starvation 
- Dying of thirst 
(ONE idea needed.) 
 
OR 
The drought lead to the 
availability of food becoming a 
significant selection pressure / the 
drought lead to increased 
competition for food. 

Changes in beak shape / size are 
probably driven by competition for 
resources (beak shape / size related 
to type of food eaten). 
 Evidence of Ref to graphs.  
 
AND 
More effect on scandens than on 
fortis / Comparison of changes in 
each species.  
 
OR 
Competition leads to natural 
selection / selection pressure. 
Immediate selection in form of 
changes to climate / drought. 
OR  
Drought leads to (Bottleneck 
Effect) reducing / changing allele / 
gene frequency. 

The drought of the 1970s would 
have killed off many plants  
decline in seed availability.  
Many finches would die of 
starvation / thirst – those that 
survived were better adapted at 
getting available food sources. 
Competition for available food 
could then drive changes in beak 
dimensions → reduced competition 
(character displacement).  
 
Possible that beak size and shape 
evolve together. The differences 
with respect to beak size and shape 
have increased between scandens 
and fortis  
 
Key idea is that differences in beak 
size and shape allow for different 
ecological niches and therefore 
reduce competition. This in turn 
leads to the continuation of both 
species – Divergent Evolution. 

TWO (Temporal isolating mechanisms) 
– species separated (only )by 
timing of breeding / egg laying / 
fertility 
 
Describes the situation. 

EITHER 
temporal differences in egg laying 
The laying time means that broods 
appear 6 weeks apart and chicks 
are unlikely to mingle / compete 
for resources. 
 
Reduced interspecific competition 
between chicks for resources such 
as food, space. 
 
Allows chicks to exploit seasonally 
available food 
which in turn could act as a 
selection pressure for divergent 
evolution. 

BOTH of the EITHER / OR Merit 
points must be discussed to gain 
Excellence. One idea is needed 
from each set of points. 
 
Candidate needs to consider the 
evolutionary significance of both 
ecological factors and other 
reproductive isolating mechanisms. 
 
For both Merit and Excellence, no 
exact wording is required, just the 
ideas expressed in included points. 
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Reduced interspecific competition 
between adult birds for nesting 
sites, food for themselves, food for 
chicks. 
 
Increased competition between 
species if environmental conditions 
are such that one group of chicks 
damages the habitat for the other.  
 
OR 
No other mechanism: species 
interfertile and fertile hybrids do 
occur / speciation is tenuous due to 
success of interbreeding / minimal 
difference between species due to 
success of interbreeding 
 
Genetic differences are not enough 
to guarantee isolation, as the two 
species are known to produce 
fertile hybrids on occasion, ie the 
species are so close that if the 6-
week difference was lost, they 
would probably revert to a single 
species.  
 
This suggests a relatively recent 
origin for the 2 species.  
 
If the temporal difference persists, 
other genetic differences may 
accumulate to the point where they 
are incapable of any interbreeding. 
 
The idea that the evolutionary 
pathway could go either way – 
either returning to a single species 
or divergence. 
 
For Merit – an explanation of the 
evolutionary significance of 
temporal isolation with respect to 
competition for resources  
 
OR  
the significance of genetic 
similarities and / or differences on 
the evolutionary process. 
 
Any ONE of the points above can 
be expanded on to gain Merit. 
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THREE 
 

Any correct reference to 
phylogenic tree: 
 
Eg: 
 
Species formed as a result of 
divergent evolution / adaptive 
radiation 
 
NZ gecko come from a single 
common ancestor 
 
NZ and New Caledonian geckos 
come from a common Australian 
ancestor 
 
NZ gecko separated from New 
Caledonian gecko 64 million 
years ago 
 

 
OR any other similar statement. 

A single source population for NZ 
geckos (as shown in phylogenetic 
tree). 
 
Gecko divergent evolution / 
adaptive radiation caused by:  
 
Geological changes include - 
tectonic activity, uplift creating 
mountain ranges, ice ages, melting 
of land bridges, formation of 
geographical barriers such as 
rivers, mountains, oceans. 
(ONE example needed) 
 
AND 
Climatic changes include –  
Temperature, humidity, 
composition of atmosphere, sea 
level changes, changes in rainfall 
eg. Colder in the south than the 
north / high altitude colder than 
low.(one relevant example needed) 
 
OR 
Divergence / speciation of geckos 
within NZ followed access to a 
variety of possible ecosystems – 
resulting from both climatic and 
geological changes. (include one 
relevant example of each type of 
change eg: temperature, altitude) 
 

As for Merit plus: 
Any TWO of: 
 
Lack of predators in NZ may 
underlie higher divergence than in 
other regions. 
 
New Zealand has a greater number 
of species because of larger land-
mass and greater latitudinal 
variation.( Or vice versa for New 
Caledonia). Eg the long thin nature 
of New Zealand in the North – 
South direction creates a wide 
variation in temperature. This 
provides a large variety of 
ecological niches and allows for the 
existence of clines or demes. 
Similarly the presence of a central 
mountainous area running North 
South along the country, creates a 
variety of possible niches.  
 
New niches and selection pressures 
in the different regions – both large-
scale (between countries) and within 
NZ.  
Example given of at least one 
selection pressure and it’s resulting 
evolutionary change. 
 
Allopatric and / or sympatric 
speciation occurs due to existence of 
reproductive isolating mechanisms. 
Eg: Recent appearance of alpine and 
forest geckos related to recent 
mountain-building events in NZ. 

 
 
Judgement Statement  

Achievement Achievement with Merit Achievement with Excellence 

3 A 2 M + 1 A 1 E + 1 M + 1 A 

 


