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QUESTION ONE: TUI /e vﬂ%j;/ pssessors

Tui (Prosthemadera novaeseelandiae) are no’téﬁﬁmﬁﬂggressive and will defend a flowering or
fruiting tree or a small part of a large tree, from all comers, whether another tui or another bird
i hase other blrds away from their. feedmg area with loud Whmzng wmgs

;-;_vertlcail dive back-into the canopy.

hittp:/fwww, biol.canterbury.ac.nz/mistletoes/photo_library.shiml

| Identify and explain the behaviours and types of competition between the red mistletoe, tui, other
birds, and the mountain beech, and evaluate the costs and benefits of maintaining these behaviours
and relationships.

In your answer you should:
. describe territoriality

«  rexplain the costsand benefits of the tui’s territorial behaviour =«

*  .identify-and desctibe the other types of relationships mentioned

valuate the costs and benefits to each species in the relationships 1dentified.
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QUESTION TWO: THE SPOTTED HYENA

The spotted hyena (Crocuta crocuta) is one of the most
social of all carnivores. It lives in groups containing up

to 90 individuals, and exhibits the most complex social
behaviour. These animals live in social groups called clans
that defend group territories.

Females arc dominant over males, and even the lowest
ranking female is dominant to the highest ranking male.
Although males typically disperse from the clans they were
born into, when they are between two and six years of age,
females usually remain in their natal clan, so large clans

may contain several different female lines of descent. hitp://animalsversesanimals.yuku.com/topic/ 18 56#.

. g . ) .. Vx64pTZ9650
Females give birth at any time of year to litters containing

one or two cubs. At the communal den, cubs are maintained for a period of 8 to 12 months; during this
period the major source of food for cubs is milk provided solely by their mother. Although cubs of both
sexes ‘inherit’ their mothers’ social ranks, males voluntarily forsake those to assume much lower ranks in
the neighbouring clans to which they disperse.

The MW&; shows the interactions of six female hyenas.
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21 Hyenas doing the biting
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R “Lompare 2 and-Contrast the advaniages and disadvantages of belonging to the hierarchy of a clan, or living
T~ a solitary lifestyle.

5125 5‘

In your answer you should:

adeseribe what a linear hierarchy is, and give the order of the lincar hierarchy in the table above. ..«
d identif

which hyena is challenging for a higher posi

explain factors that could influence an individual’s position in the hierarchy

discuss the advantages and disadvantages to individual male and female hyenas belonging to a
social hierarchy in the clan, compared to living a solitary lifestyle.
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QUESTION THREE: WETA [
\
The Auckland tree weta (Hemideina thoracit “”f;

 the daytime undet bark

milight. Tt emerges from ‘covei::

_ to forage for mamly plant materlal
to return before d Wi

In the experiment below, the environmental conditions
were maintained at 20°C in constant darkness for

an experiment to observe its biological timing. The
results are shown in Graph 1 below left. The dark %

bars show when the weta is active. http://auckland-west.co.nz/wordpress/wp-content/ !
" uploads/2010/03/PICT6794aw.jpg

The weta was then placed in 12 hours of light
followed by 12 hours of darkness until day 18 (when it was exposed to 8 hours of light during the dark
period), after which it was left in constant darkness. The results are shown in Graph 2 below right.

Graph 1: Constant Darkness Graph 2: 12 hr Light + 12 hr Darkness
Single plotted actogram of weta A double-plotted actogram of weta with
activity in'a 24-hour period in constant 8 hrs light (arrowed) on day 18 during
environmental conditions. the hours of darkness.

www.tandfonline.com/doi/pdf/10.1080/03014223.1994,9517476

Analyse the findings from these actograms to explain how the responses shown above help the weta adapt
to its ecological niche.

In your analysis you should:

-d _cmbe the act1v1ty and rhythm shown by the Weta

]

LI éxp.lal.n how this rhythm is controlled

plain the effect of the additional 8 hours of light onday: 18 on the weta

. evaluate the adaptive advantage that this rhythm and control mechanism have for the weta.
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Exira paper if required. ASSESSOR'S
QUESTION Write the question number(s) if applicable. S
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Extra paper if required.

Write the question number(s) if applicable.

QUESTION
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Extra paper if required.

Write the question number(s} if applicable.
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Annotated Exemplar — E22 - 133117838

Excellence exemplar 2016

Subject: | Biology Standard: | 91603 Total score: | 22

Grade

Q score

Annotation

This is a good Excellence answer with the candidate correctly identifying and
explaining territorial behaviour and mutualism. Although they identify
exploitation, they fail to parasitism as the type of exploitation. Despite this,
their Excellence mark is awarded as there is a clear understanding of the
benefits outweighing the costs in the territorial behaviour. If there was greater
evaluation of mutualism, or indeed, if parasitism had been mentioned along
with the current depth of answer, then this question would have reached ES8.

In this question there were multiple opportunities to compare and contrast the
costs and benefits to the hyena of their position in the hierarchy vs solitary
living. This candidate particularly identifies the advantages of being a
dominant female and the consequences of that ranking in terms of being the
best adapted and therefore able to breed more successfully and pass on their
genes to the next generation. The other areas of explanation were
insufficiently linked to the actual position/status in the hierarchy, which was
needed for a further E point. Close to getting E8.

The candidate provides a clearly written, well-structured answer that covers
the main points of the question well. In particular, they show a clear
understanding of the actograms and are able to compare them sufficiently to
relate the data to the behaviour of the weta. This candidate also demonstrates
that they can consider the adaptive advantages of having an endogenous
rhythm that is further modified by exogenous environmental cues.




