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Assessment Schedule – 2012 
Biology: Describe processes and patterns of evolution (90717) 
Assessment Criteria 

Question Evidence for Achievement Evidence for Achievement with Merit Evidence for Achievement with 
Excellence 

ONE The evolutionary 
relationship is named or 
described.  
Eg, co-evolution. 
OR  
Changes in one species are 
directly related to changes 
in the other. 
 
The nature of the co-
evolution is described. 
Eg, the ants have over time 
relied on acacia for food and 
housing and acacia has 
survived being attacked by 
insects, browsing mammals 
and epiphytes. 
 
A realistic outcome is 
described if the ant 
numbers are reduced. 
Eg, the acacia numbers may 
also reduce / lose their 
protection / cease producing 
food bodies / become 
extinct etc. 

Must name or describe relationship / 
pattern of evolution as Coevolution.  
AND either  
Explains why the co-evolutionary 
relationship has developed. 
Eg, both species have co-evolved to fill the 
mutualistic relationship due to selection 
pressures and have experienced increased 
survival / reproductive success / 
advantages. The ants living on the acacia 
have been more successful and have been 
more likely to survive and go on to 
reproduce, passing on their phenotypes / 
traits / alleles / adaptations. Likewise, the 
acacias with large hollow thorns and 
specialized food sources to feed the ants 
have gained a survival advantage and have 
passed on their preferential and specialised 
phenotypes / traits / alleles / adaptations. 
OR 
A realistic outcome is explained if the ant 
numbers are reduced. 
Eg, if the ants were to become reduced in 
numbers over time, the acacia would no 
longer be protected by the ants against 
insects etc  
OR 
Would have to compete against other 
plants for space, light etc as they would no 
longer have the ants to clear the 
surroundings. 

Explains evolutionary relationship 
between the ant and the acacia  
Eg, in a co-evolutionary relationship, 
changes in one species are directly related to 
changes in the other, so a reduction in 
numbers of ants will have a direct effect on 
the acacia. This acacia species could then be 
attacked by herbivores and other insects and 
reduce in numbers.  
AND discusses what could be expected to 
happen if the ant numbers reduced. 
The surviving population will have 
particular phenotypes / adaptation / alleles 
that aid their survival in the absence of the 
ants, which are selected for such as 
poisonous leaves, stinging thorns, very thick 
spikey vegetation that is hard for herbivores 
to browse on,  
OR 
They could develop another relationship 
with a different insect that offers similar 
protection. 
OR 
The acacia may lose its Beltian bodies over 
time, as there is no use for them and they 
cost the plant energy to produce so they 
would be selected against  
OR 
This acacia species may not adapt and so 
may face extinction  
AND  
Evaluate the evolutionary relationship 
between the bullhorn acacia and the 
stinging ant including explains how / why 
the relationship developed 
Eg, both the ant and the acacia have 
benefited from the relationship, which has 
resulted in the survival and reproductive 
success of each species, ensuring the 
beneficial adaptations / alleles / 
phenotypes / traits have been selected for 
and passed on to the next generation. 
Thus, the mutualistc relationship may have 
developed because the selective pressures 
of each species (e.g. link to original benefits 
- the Beltian bodies and their nectar, as food 
for ant or the hollow thorns providing 
shelter to ants protection) were beneficial / 
provides an adaptive advantage for the 
other species.  

 A = 2 × a M = 1 × m E = 1 × e 
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TWO The evolutionary 
patterns of gradualism 
and punctuated 
equilibrium are 
described. 
Eg, gradualism – a series 
of minor evolutionary 
changes / transition over 
time. 
AND 
Punctuated equilibrium 
– long periods of stasis / 
no change, followed by 
sudden appearance of 
new species. 
AND 
Identify correctly which 
pattern of evolution 
ONE of the organisms 
shows 
Eg, gradualism, the 
plankton (Globorotalia). 
OR 
Punctuated equilibrium 
Stag beetle (Lissotes). 
 
The cause / events for 
either pattern are 
described. 
Eg, the stag beetle 
populations became 
separated / isolated when 
sea levels changed. 
OR 
Globorotalia has 
undergone a series of 
small gradual changes 
over a very long time. 

One of the evolutionary patterns is 
explained. 
Eg, in the case of gradualism, the 
plankton (Globorotalia) has existed in 
NZ waters for a very long time where 
there have been no significant 
environmental changes and no sudden 
opening of available niches. Natural 
selection saw them gradually adapting 
to environmental change / gradual 
mutations accumulating. 
OR 
In the case of Stag beetle (Lissotes), 
which exist on land, there have been 
significant changes in environment 
when the climate warmed and water 
levels rose, so populations became 
isolated. Over time, populations 
became reproductively isolated / 
allopatric speciation / gene flow / 
adaptive radiation / natural selection 
and showed relatively rapid speciation 
in a short time. This is an example of 
Punctuated equilibrium.  

Explains how BOTH patterns could 
arise and why each species has 
evolved in different ways. 
Eg, in the case of Lissotes, being 
terrestrial, there were greater and 
varied selection pressures, due to 
isolation when sea levels rose after an 
ice age. That led to adaptation / change 
in the allele frequency / gene pool of 
those best suited / having the most 
favourable phenotype / trait / alleles 
combinations to survive in their 
environment. This was followed by 
long periods of stasis and eventual 
reproductive isolation. This is known 
as punctuated equilibrium. 
In the case of Globorotalia, the marine 
environment changed, but in a uniform 
way, and small changes affected all 
populations in a similar way, leading to 
gradual changes over time and 
intermediate forms within the fossil 
record. Natural selection saw them 
gradually adapting to environmental 
change / gradual mutations 
accumulating. So the populations 
changed and diverge, over a long time, 
so speciation is gradual. 

 A = 2 × a M = 1 × m E = 1 × e 
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THREE Defines BOTH 
allopatric and 
sympatric speciation 
OR distinguishes 
between them. 
Eg, Allopatric 
speciation is due to 
geographical separation.  
AND 
Sympatric speciation 
can happen when 
populations living in the 
same area become 
reproductively isolated.  
 
Describes a valid reason 
from the information 
given for reproductive 
isolation of the palms. 
Eg, the palm species 
flower at different times. 
OR 
Hybrids unable to form. 
 
Describes evidence for 
sympatric speciation. 
Eg, the palms are 
different species but may 
exist / live next to each 
other. 

Explains how the two palm species 
have become reproductively isolated. 
Eg, populations flower at different 
times as shown in the graph, so cross-
pollination between the different 
populations was not possible. Over 
time the allele frequencies / gene 
pools of the two populations have 
changed so that despite their proximity, 
the populations have become 
reproductively isolated / gene flow 
stopped and complete speciation has 
happened.  
 
Explains why this is a sympatric 
speciation event. 
Eg, the island is very small so complete 
geographical isolation is unlikely and 
many palms of both species exist 
together, as seen in the pH and altitude 
graphs.  

Explains how reproductive isolation 
is likely to have happened AND gives 
in-depth reasons based on the 
evidence why the cause is sympatric 
and NOT allopatric. 
Eg, this is an example of sympatric 
speciation as the two gene pools have 
become isolated due to niche 
differentiation (e.g. temporal isolation 
/ flowering at different times), as a 
result there has been no gene flow and 
consequently they have become 
reproductively isolated as they have 
developed different allele frequencies / 
mutations, leading to speciation. 
 
AND  
The populations show separation in 
reproductive activity, due mainly to 
differences in flowering periods which 
may have been due to competition, for 
space and light etc. Those flowering at 
different times grew more successfully 
and the phenotypic differences were 
favoured.  
OR 
From the graph there is little overlap 
during flowering between species and 
male and female palms of the same 
species are in phase.  
OR 
Although the different species have 
altitude and mean pH preferences / 
optimum conditions / tolerance ranges, 
which has helped to maintain some 
isolation, both exist together in similar 
pH soils and altitudes and the island is 
not big enough for complete isolation.  
AND 
NOT Allopatric speciation because 
there is no geographical isolation and 
evidence to support, eg small island, 
sharing same altitude. 

 A = 2 × a M = 1 × m E = 1 × e 

 
Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

2 A 2 M 1 E + 1 M 
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