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Tirohia ména e rite ana te Tau Akonga a-Motu (NSN) kei runga i td puka whakauru ki te tau kei runga i
ténei wharangi.

Me whakamatau koe i nga timahi KATOA kei roto i ténei pukapuka.

Ména ka hiahia wharangi atu and koe mo 6 tuhinga, whakamahia te (nga) wharangi watea kei muri o
ténei pukapuka, ka ata tohu ai i te tau timabhi..

Tirohia ména e tika ana te raupapatanga o ngad wharangi 2—19 kei roto i ténei pukapuka, ka mutu, kaore
tetahi o aua wharangi i te takoto kau.

ME HOATU RAWA KOE | TENEI PUKAPUKA KI TE KAIWHAKAHAERE A TE MUTUNGA O TE
WHAKAMATAUTAU.

TAPEKE

MA TE KAIMAKA ANAKE
© Mana Tohu Matauranga o Aotearoa, 2016. Pimau te mana.

Kia kaua rawa he wahi o ténei tuhinga e whakahuatia ki te kore te whakaaetanga tuatahi a te Mana Tohu Matauranga o Aotearoa.
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TUMAHI TUATAHI: TE TUKUNGA IHO ME TE WHAITI PUIRA

E whakaatu ana te rohi i te tino ngoi i roto 1 tona tae putiputi me tona whakaraerae ki &tahi
tahumaero. He ngoi te irara mo nga raupua whero (R) ki te irara mo nga raupua ma (r). Tapiri ki
ténei, he ngoi te irara mo nga raupua pakari (H) ki te irara mo te whakaraerae ki nga korotiwha
raupua (h). Ko nga korotiwha raupua he koiraira kei runga i te rau e noho morearea ana ki te
tahumaero me te tiikinotanga. Ka kitea nga ira mo te tae raupua me nga rau pakari i nga piira
rerek@.

Rau korotiwha. http://www.tophdwallpaersland.com/red-white-rose-wallpaper.

hitps://edis.ifas.ufl edu/pp267 htm

I whakawhitia tetahi rohi he iraruarite mo te raupua whero me te rau pakari ki tétahi rohi ma he
whakaraerae ki nga korotiwha rau.

(a) Whakatauhia te tohuira o te reanga F1 ka puta i tenei whakawhitinga.

(b) Whakamahia te tiitohi Punnett hei whakaatu i nga tohuhema' o te whakawhitinga F1, me nga
tohuira katoa ka taea o te reanga F2.

Nga tohuhema F,

Nga tohuhema F,

! piitau hema

Koiora 91157M, 2016
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QUESTION ONE: INHERITANCE AND MEIOSIS

Roses display complete dominance in both their flower colour and in their susceptibility to some
diseases. The allele for red petals (R) is dominant to the allele for white petals (r). In addition, the
allele for healthy leaves (H) is dominant to the allele for being susceptible to leaf lesions (h). Leaf
lesions are spots on the leaf that are very prone to disease and injury. The genes for petal colour and
healthy leaves are located on different chromosomes.

Leaf with lesions. http://www.tophdwallpaersland.com/red-white-rose-wallpaper.

hitps://edis.ifas.ufl edu/pp267 htm

A rose that was homozygous for both red petals and healthy leaves was crossed with a white rose
that was susceptible to leaf lesions.

(a) State the genotype of the F1 generation this cross produces.

(b)  Use the Punnett square below to show the gametes of the F1 cross, and all of the possible
genotypes of the F2 generation.

F, gametes

F, gametes

Biology 91157, 2016
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(c) Whakaahuahia nga dwehenga tohuahua ka matapachia ka puta i t€nei whakawhitinga. WA TE

KAIMAKA
ANAKE

Koiora 91157M, 2016
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(c) Describe the predicted phenotype ratios produced by this cross. ASSESSOR'S

USE ONLY
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Matapakihia nga tukanga ka whakaputa i te rerek&tanga a-ira i te wa o te whaiti piira, a, he
pehea te rereké o nga tohuhema ki nga piitau matua.

Me whakauru ki to tuhinga:

. he whakaahuatanga o te whaiti piiira me nga momo piitau ka puta i te whaiti piiira

. he whakamaramatanga o nga tukanga o te hiatonga korehere, whakawehenga, me te
whakawhiti atu

. he matapakitanga ka p&hea te tautoko a ia tukanga ki te rerek€tanga a-ira o nga pitau ka
puta.

Ka whakaaetia te whakamahi hoahoa hei tautoko i to tuhinga.

He wahi ano mo to tuhinga mo
ténei timahi kei te wharangi 8.

Koiora 91157M, 2016

MA TE
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(d)

Discuss the processes that produce genetic variation during meiosis, and how gametes differ

from parent cells.

Your answer should include:

. a description of meiosis and the type of cells produced by meiosis

. an explanation of the processes of independent assortment, segregation, and crossing
over

. a discussion of how each process contributes to the genetic variation of cells produced.

7

You may use diagrams in your answer.

Biology 91157, 2016

There is more space for your
answer to this question on
page 9.
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TUMAHI TUARUA: TE WHIRINGA MAORI | ROTO | TE MOA

He huapai tétahi papatipu tinana nui i roto i nga ahuarangi makariri ake 1
te mea ka awhina te owehenga papaku o te horahanga mata ki te rorahi i
nga kararehe ki te pupuri i te mahana. He maha nga tauira o €nei e kitea
ana i €nei ra, péra i nga pea huruma, nga marakihau me nga whangote
moana kopaka nui.

E whakaatu ana nga matatoka i te wa o te wa tio whakamutunga, he nui

ake te ahua o nga moa waewae-taumaha, Pachyornis elephantopus, ki

aua momo moa and 1 ora i nga wa mahana ake. | te mutunga haere o te

wa tio me te mahana haere o te pamahana, e whakaatu ana nga matatokai  http:/collections.tepapa.govt.

pakupaku haere ano te papatipu tinana o te moa waewae-taumaha. fle/ Seerh-aSPX?tenn:HeaVy'
ooted moa

Rerekétanga ki te papatipu tinana
o te moa i roto i te wa

- 180

- 130

Te wa makariri rawa
atu o te wa tio

Papatipu tinana toharite (kg)

80

40000 35000 30000 25000 20000 15000 10000 5000 0
Nga tau i mua i t€nei wa
Nga raraunga papatipu tinana moa i tataihia mai i nga paenga porowhita o nga koiwi piikaka.
Worthy, Trevor H. raua ko Richard N. Holdaway, 2002. The Lost World of the Moa, Prehistoric life in New Zealand
(Indiana University Press, Bloomington), Tatohi 5.6, wh. 20.

I uru atu pea te irara papatipu nui ki te taupori ma tetahi irakétanga.

Matapakitia i pehea te whakapiimau o te irara papatipu tinana nui ki roto i te puna ira o nga moa
waewae-taumaha i te wa tio whakamutunga.

Me whakauru ki to tuhinga:

. he whakaahuatanga he aha te puna ira’

. he whakaahuatanga he aha te irak&tanga, a, me tetahi whakamarama he pehea tana panga ki te
rerek€tanga a-ira i roto 1 t€tahi momo

. he matapakinga o te tukanga o te whiringa maori me te ahua o tana whai panga ki te papatipu
tinana me te puna ira o te moa waewae-taumaha

. he matapakinga, me nga piitake parahau, he aha i hoki ai te papatipu tinana o te moa waewae-
taumaha ki te€tahi papatipu paku ake ina mahana haere and te ahuarangi.

He wahi and mo to tuhinga mo
tenei timahi kei te wharangi 12.

2 mataira

Koiora 91157M, 2016
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QUESTION TWO: NATURAL SELECTION IN MOA

A large body mass is an advantage in cooler climates because its low
surface area to volume ratio helps animals to retain heat. Many examples
of this, such as polar bears, walrus and large polar sea mammals, are seen

today.

Fossil evidence shows that during the last ice age, the population of
heavy-footed moa, Pachyornis elephantopus, contained much larger
individuals than the same species of moa that existed during warmer
times. As the ice age ended and temperatures warmed, the fossil evidence

shows that the heavy-footed moa’s body mass became smaller again. http://collections.tepapa.govt.
nz/search.aspx?term=Heavy-

footed moa

Change in moa body mass over time

- 180

- 130

Coldest period
of ice age

Mean body mass (kg)

r T T T T T T T 80
40000 35000 30000 25000 20000 15000 10000 5000 0
Years before present

Moa body mass data calculated from femur bone circumferences.

Worthy, Trevor H. and Richard N. Holdaway, 2002. The Lost World of the Moa, Prehistoric life in New Zealand
(Indiana University Press, Bloomington), Table 5.6, p. 20.

The large body mass allele may have entered the population via a mutation.

Discuss how the allele for large body mass became established in the heavy-footed moa gene pool
during the last ice age.

Your answer should include:

. a description of what a gene pool is

. a description of what a mutation is and an explanation of how it affects genetic variation in a
species

. a discussion of the process of natural selection and how it affected both the body mass and the

gene pool of the heavy-footed moa

. a discussion, with justified reasons, why the body mass of the heavy-footed moa returned to a
smaller mass once the climate warmed again.

There is more space for your
answer to this question on
page 13.

ASSESSOR’S
USE ONLY

Biology 91157, 2016
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TUMAHI TUATORU: TE NUKU IRANGA3 ME TE HEKENGA MA TE

KAIMAKA
ANAKE

He maha nga momo maori o Aotearoa i haumate ai te

tipu o te taupori na te aruaru, na nga konihi o tawahi,

me te tiikino i te wahi noho. I tutuki i Te Papa Atawhai

te whakaora 1 €tahi o €nei momo kia kore ai e ngaro ma

te neke 1 €tahi takirua whakatipu mai i nga taupori o

te tuawhenua ki nga moutere kaore he konihi. Engari,

he vaua te pupuri i te rerenga kétanga a-ira i roto i nga
taupori moutere md nga momo manu rerekore maha, pénei
1 te takah€, Porphyrio hochstetteri.

www.nzbirdsonline.org.nz/species/south-island-

Matapakitia nga raruraru o te pupuri i te rerenga k&tanga takahe

a-ira i roto 1 nga taupori moutere iti o nga manu rerekore,

peénei i te takahé.

Me whakamabhi t6 tuhinga i te takah@ me te whakauru i:

. tetahi whakaahuatanga he aha te rerenga kétanga a-ira

. tetahi whakamaramatanga he pehea te whai panga o te auautanga irara i roto i te taupori na te
nuku iranga me te hekenga

. tetahi matapakinga he p€hea te whai panga o te hekenga me te nuku iranga ki te rerenga
k&tanga a-ira o nga manu rerekore kei nga taupori moutere iti t€na i nga taupori nui ake kei te

tuawhenua.

He wahi and mo to tuhinga mo
tenei timahi kei te wharangi 16.

Sterenga iranga

Koiora 91157M, 2016
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QUESTION THREE: GENETIC DRIFT AND MIGRATION

Many of New Zealand’s native species have suffered
population bottlenecks due to hunting, introduced
predators, and habitat destruction. The Department of
Conservation has successfully saved some of these species
from extinction by moving several breeding pairs from
mainland populations to predator-free islands. However,
maintaining genetic diversity on island populations can be
difficult for many species of flightless birds, such as the
takahe, Porphyrio hochstetteri.

www.nzbirdsonline.org.nz/species/south-island-

Discuss the issues of maintaining genetic diversity in takahe

small island populations of flightless birds, such as the
takahe.

Your answer should use the takahe and include:
. a description of what genetic diversity is

. an explanation of how allele frequency in a population is affected by genetic drift and
migration

. a discussion of how migration and genetic drift affect genetic diversity of flightless birds on
small island populations compared to larger mainland populations.

There is more space for your
answer to this question on
page 17.

Biology 91157, 2016
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He wharangi ano ki te hiahiatia. MA TE

KAIMAKA

TAU TOMAHI Tuhia te (nga) tau timahi ména e tika ana. ANAKE

Koiora 91157M, 2016
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Extra paper if required. ASSESSOR'S
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