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QUESTION ONE

Distribution, dimensions, habitat preference, and bill morphology of moa

Southern |
Alps

South
Island

Adapted from: Bunce M, et al. 2009. ‘The evolutionary history of the extinct ratite moa and New Zealand Neogene paleogeography’. Proc.
Natl. Acad Sci. USA. 106: 20646-20651; and Attard M, et al. 2016. ‘Moa diet fits the bill: virtual reconstruction incorporating mummified
remains and prediction of biomechanical performance in avian giants’. Proc. R. Soc. 283: 2015-2043

Moa were the dominant group of herbivores in ecosystems in New Zealand/Aotearoa until their
extinction about 550 years ago. Moa species had a wide diversity of sizes and significant differences in
the structure, strength, shape, and biomechanical performance of the skull and bill. Evidence suggests
a single lineage of moa existed 25 million years ago (mya) in the South Island. Recent genetic analysis
indicates new species started emerging about 5.8 mya, and by 1.4 mya, all nine known species existed.
Fossil evidence indicates many of these species overlapped in geographical range.

Analyse the events that may have led to evolution of the moa.

+  In your answer you should:

L4

. describe the terms allopatric speciation and sympatric speciation
. describe the pattern of evolution shown by moa, AND explain how this type of pattern can arise
. discuss the evolutionary significance of the diversity in moa bill shape

. analyse the evolutionary processes that contributed to moa speciation.

This canidate used a named species eg "Dinornis species” to discuss allopatric speciation and the
geological processes that were involved eg glacial periods causing the linking of North Island with
the South Island. This also links to different niches becoming available and is explained to how this
could lead to sympatric species as the moa had become genetically isolated. Adaptive radiation is
explained and linked to the development of new niches due to the named geological and biological
processes such as competition.



enin
Text Box
This canidate used a named species eg "Dinornis species" to discuss allopatric speciation and the geological processes that were involved eg glacial periods causing the linking of North Island with the South Island. This also links to different niches becoming available and is explained to how this could lead to sympatric species as the moa had become genetically isolated. Adaptive radiation is explained and linked to the development of new niches due to the named geological and biological processes such as competition. 
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QUESTION TWO
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https://vtnews.vt.edw/articles/2016/06/fralin-garter.html

The rough-skinned newt (Taricha granulosa) is distributed throughout North America. Many
populations contain the poison tetrodotoxin (TTX) in the skin, which acts as a defence against
predation. Despite TTX being one of the most powerful neurotoxins known, the garter snake
(Thamnophis sirtalis) is able to prey on the rough-skinned newt. The levels of toxicity of newts and
the resistance of the garter snakes vary geographically.

TTX Resistance vs Speed at which the garter snake can move

TTX resistance Number of Speed at which
amino acid mutations | the snake can move

Least resistant 1 fast

Intermediate resistant 2 intermediate

Most resistant 3 slow

Analyse the evolutionary relationship between the rough-skinned newt and the garter snake.

In your answer you should:

describe the pattern of evolution shown by the relationship

explain how this kind of relationship develops

discuss the role of natural selection and mutation in the evolution of the features shown

analyse the selection pressures that work both for AND against the relationship.
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This candidate has demonstrated comprehensive understanding by linking biological ideas using scientific
evidence about natural selection, mutation and co-evolution leading reproductive success and speciation. For
example this candidate is able to analyse the information about TTX resistance of the Garter snake and the
speed they move linked to number of mutations and the effect this has on the survival of each species. The
linking of ideas involved analysing the evolutionary processes that lead to speciation by explaining how this
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This candidate has demonstrated comprehensive understanding by linking biological ideas using scientific evidence about natural selection, mutation and co-evolution leading reproductive success and speciation. For example this candidate is able to analyse the information about TTX resistance of the Garter snake and the speed they move linked to number of mutations and the effect this has on the survival of each species. The linking of ideas involved analysing the evolutionary processes that lead to speciation by explaining how this relationship develops by natural selection.


selective pressures the snake and the newt are explained and linked to natural selection. One negative
selection pressure for the the newt is explained and linked to natuaral selection.
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selective pressures the snake and the newt are explained and linked to natural selection. One negative selection pressure for the  the newt is explained and linked to natuaral selection. 
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QUESTION THREE

Shireplitis is a newly discovered genus of wasp endemic to New Zealand/Aotearoa. These species
are mostly found in moss, litter, or tussock grasslands, at moderate altitude on mountain ranges.

Paroplitis is an unrelated genus of wasp, mostly distributed in Europe and North America, with
some species living at moderate altitudes.

Shireplitis and Paroplitis look similar, with shared features being their relatively small size with

a body length of about 2 mm, short and smooth abdomen, dark colour, short and robust legs, and
short antenna. Shireplitis and Paroplitis both parasitise caterpillars. Host caterpillars are only
known for the European species Paroplitis wesmaeli. One of these host species feeds on moss while
another feeds on moss and grasses. Biologists hypothesise that Shireplitis may parasitise caterpillars
that feed on moss, leaf-litter, dead wood, or fungi. '

Shireplitis bilboi Shireplitis frodol Shireplitis meriadoci
‘Shireplitis peregrini Shireplitis samwisei Shireplitis tolkieni
The six species of Shireplitis. Paroplitis wesmaeli
http://microgastrinae.myspecies.info/microgastrinae/ http://microgastrinae.myspecies.info/gallery?f[0]=im_field_
shireplitis taxonomic_name%3A28649&{]1]=im_field_taxonomic_

name%3A28644

Discuss the evolutionary pattern AND selection pressures that have contributed to this pattern for
Shireplitis and Paroplitis.

In your answer:

. describe selection pressure AND the pattern of evolution shown by Shireplitis and Paroplitis

. describe homologous structures and analogous structures

. using the information above, explain how analogous structures are related to the pattern of
evolution shown by Shireplitis and Paroplitis

. discuss, using the evidence from the resource material, how this evolutionary pattern could
arise.
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The candidate discusses convergent evolution by linking the evidence of analogus structures provided in
the information and links this to named selective pressures. eg "small size, short abdomen, antena and
legs as well as dark colour. These traits would have been selected for 2 reasons. Firstly a small size is

less noticeable to host caterpillars and so the wasps will be able to better parasitise the caterpillars”
links selective pressures to analogus structres.
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