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QUESTION ONE

Gert C
Some animals displaysnnate behaviours. o D e oY <= e
7 6 5 '
As green bottle fly maggots (Phaenicia sericata) crawl, :
they turn thelr heads, gg*"‘ﬁaffiﬁgihe‘ﬂight ntensi by, from 3
2|
Direction
of light
T (U‘/U-’:
Hu il r 9&”_‘@ L Maggot response to light stimulus.
(ind 8V E )

A piece of meat in water cauisesiarchemical gradient.
Flatworms, such as Planaria torva, move along a

straight path until they detect an increase in chemical
concentration. The flatworms incréase their rate of tiithing
in'thetareauntilithey toueh the meaband start feeding,

Compare these responses, the adaptive advantages gained Eg“
for the animals that display them, and how these animals 1&5}

come to have them.
In your answer:

e identify the full téjf;na,g-iven for both responses, and
define these terms”

. using the information above, justify'theitypes of
orientationyou have described, and explain HoW#
theygoperate in both the maggots and the flatworm

Flatworm response to chemical stimulus.

. compare the adaptive advantages these animals gain
- by displaying these behaviours.
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QUESTION TWO

arriving in early August each year. The birds remain until the young ﬂedglmgs are mature enough to
leave, and then return to Australia in March the following year.

Gannets usually have the samie"materovermanysbreedingiseasons’and re-establish their relationship
at the beginning of each breedlng season. Durmg the breedmg season, the area is densely occupied
by the gannets which acgiye d their nesting sites

Females lay a single pale blue egg, the size of a large hen’s egg, any time frommid=Septenbe
! eemberr It is laid in a nest prepared from dried seaweed, cemented w1th guano (b1rd

droppmgs) and incubated by each parent in turnwAdfterd3sdays,.a.blindynaked chic
fed and cared for by both parents.

Napier
Cape Kidnappers

/_;?‘7\ https://upload.wikimedia.org/wikipedia/commons/e/e9/

@":} Gannet_colony_cape_kidnappers.jpg

Evaluate the behaviours the gannet displays, using the g1ven 1nformat10n above

I ""w»,_

n you.r answer; C addsi ) /‘f/’///v’/lf(// Y WYV
. identifyand describe THREE behaviokfs displayed by the gannets #8050 —
° explain the eostsrand.benefits of the behaviours you have identified \/7Z/,~ P 6,/;:/7:2 )

. discuss how the combination of behaviours provides adaptive value to the gannets.
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QUESTION THREE

O , — ,
tua“llstl’c:"rgﬁgaﬁ@né‘h‘lps exist between New Zealand’s native birds and trees, but‘introdueed mammalian

piedatorsican affect this.

Mauingataitagi in the Waikato is a large area of forest where mammalian pFe@atorsihave been eradicated
and a perimeter fence has been built to keep it predator free. The area has been used to study the effect of
predator removal on the dbilitygo: - >SS p@llmate,spemeg@fﬁnatwe plants

The New Zealand fuchsia, (kotukutuku) — Fuchsia excorticata, was used as an indicator species, and
comparisons were made with nearby Pirongia Forest Park, where mammalian predators are present.
Fuchsia excorticata trees have one of two flower types:

. female flowers which need pollination

. hermaphrodites (male and female) which can self-pollinate.

Successful pollination results in formation of it

Some results from the study are summarised below.

Visitation rates of pollinating birds to Pollen scores of female and hermaphrodite
Fuchsia excorticata flowers Fuchsia excorticata
140 , : 5 3.0
=120 2.5 1
= o
2 100 4 :
4 | ) ® 201 —
2 3 .
g ¥ f g é
= g i s o I
5 60 = :
IS i 5 {7
= i = 1.0 a
£ 40 ‘ ‘ : |
- 20 A : 0.5
| mimui . |
0 : 0
Bellbird Tui Silvereye Hihi All Females Hermaphrodites
D Maungatautiri D Pirongia [:l Maungatautiri : Pirongia
PeS‘AP ﬁx..e_,
(Mean seconds of bird activity per 100 flowers per A pollen score index of at least 1.5 (dashed line)
hour) indicates a good pollination score. based on the
Adapted from Iles .M. & Kelly D. School of Biological relationship between pollen load and formation of
Sciences, Canterbury. Published online 9 April 2014. fruit.

Adapted from Iles J.M. & Kelly D. School of Biological
Sciences, Canterbury. Published online 9 April 2014,

Discuss the ecological relationships between the fuchsia trees, the bird species, and the presence or lack
of mammals within the two forests, using the information given above to support your discussion.

In your answer:
° define the terms mutualism, predation, and interspecific competition v
. explain the importance of pollination for both the fuchsia and the native birds

. use the data to compare, with reasons, tth)tcomes for Fuchsia excorticata and the key native bird
species involved at the two sites.
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QUESTION

Write the question number(s) if applicable.
NUMBER .
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Excellence

exemplar for |Total score 23
91603 2015

Q |Grade score |Annotation

E8

This is a near perfect answer with the candidate showing a clear
logical progression through the question, taking account of the
scaffolded bullet points in the question. The adaptive advantages of
the behaviours are comprehensively explained and comparisons
made between them, as well as indicationg the increased survival
and reproduction which result in the inheritance of the favourable
alleles in future generations.

E8

There is a thorough unpacking of the question, with clear links made
between the different behaviours showing how a combination
provides adaptive value to the gannets. The candidate has used
clear biological language and shows good structure through their
answering of the different points in the question.

E7

The candidate uses relevant data from the question to
comprehensively compare the relationships between the birds and
fuchsias in both sites. If more detail had been given on either the
significance of lower pollen scores in the hermaphrodite plants, or
the exact nature of competition between bird species, then this
candidate could have reached ES8.




