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QUESTION ONE: POISON

Pufferfish Blue-ringed octopus Rough-skinned newt

Source: www.scienceabc.com/nature/  Source: www.nhm.ac.uk/discover/blue-ringed- Source: www.sciencenewsforstudents.org/
animals/what-are-pufferfish-and-are- octopus-small-vibrant-deadly.html amclefnoxi&gems-cn-m-ﬁkm-make-ﬂus-
they-toxic.htm newt-deadly

The most important poison found in newts, the blue rmged oct()pus, and _puﬂ'erﬁsh is
It:sonenfthemostdangeroustoxmsknewn It ‘system of

(Thamnaphzs sirtalis), are % ) vts becay

due to changes in a number of protein coding genes.

Researchers studied the success of snakes in eating newts in an area. They gave a percentage performance
score based on the survival of the.snake populatmn in the survcy area, as shown in the graph below. A

Source: www.newscientist.com/article/dn 13438-toxic-
newts-lose-war-again st«super— immune-snakes/

Discuss how both coevolution -  evolution are demonstrated in this example of animals with
TTX- producing genes and those wﬂh res1stancc to TTX.

In your answer

Source: https://evolutionde.sinauer.com/exercise1301.html

. define the terms coevolunon, Donvergent Evolutlon, B d wintation
: expiam ’tha P O Tk . i = ke

o+ using data from the graph, discuss how coevolution has led to an increase in TTX production in
newts, and evaluate the implications of this for the survival and success of the newt species.
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QUESTION TWO: TRIPLE-FINNED FISH

Source: www.researchgate.net/figure/Triplefin-species-used-in-this-study-
and-their-respective-distributions-Bellapiscis_fig2 351878084

Approximately 13(
iﬂ { {!
Zealand, we see a

of é

U * New Za]an has “

e

Discuss how the New Zealand triplefins are an example of adaptive radiation.
In your answer:
e describe what is meant by the terms endemic and species

. explain how temperature may act as a selection pressure, and leads to different species being found
at different zones of the beach, such as the three species of triplefin that are shown in the diagram
above

. discuss how the process of natural selection has resulted in such a large number species of triplefin
here.
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QUESTION THREE: POLYPLOIDY AND SPECIATION

j

When Maori arrived in New Zealand from tropical pol;g%c,a around AD 1250, they brought with them
ximately 1000 km

(sweet potato), T pore (the Pacific cabbage tree, g@fg@y found on Raoul Island, app
_ from New Zealand), and uwhi (yams). a han t

SPECIC:

Kimara Ti pore Uwhi

Source: www.nature.com/ Source: www.nzpen.org.nz/flora/species/cordyline- Source: https://teara.govt.nz/en/

articles/nature.2013.12257 fruticosa/?web=1&wdLOR=c5453C15F-CE62-0243-961 A~ photograph/17506/uwhi
ES8D334D15C8

Discuss processes that result in new species.

You may use a diagram to support your answer.

In your answer:

. define the terms polyploid and reproductive isolation
*  explain how polyploids are formed

A{ d.isg‘;-'
iimiirs, 1 pore; and wwhii :
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how the process of polyploidy is an example of syi
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Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER
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Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER

91605
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91605

Display ID 61988350 Total score 23
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Q

Grade score

Annotation

E8

Comprehensively discusses the concept of convergence of
the three species and co-evolution of the newt and snake —
and how it occurs and the future implication to newts, as
demonstrated from the data on TTX, the costs and
benefits of the evolutionary strategy. Links TTX resistance
to increased survival and reproductive success in snakes.

E8

Comprehensively discusses how natural selection can give
rise to endemic species and adaptive radiation of the triple
fin fish, using the data shown, linked to temperature and
how New Zealand may have 20 species. E.g. links to why
New Zealand may have so many niches.

E7

Comprehensively discusses polyploidy as a means of
sympatric speciation linked to reproductive isolation, both
in terms of chromosome number and chromosome
compatibility alongside and TWO clear RIMS that can lead
to the sympatric speciation of the named plant(s). Includes
some explanation of non-disjunction.






