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TE TUMAHI TUATAHI: Nga hononga i te ngahere

Ka noho nga ptipu-rangi (Paryphanta spp.) i te ropl o nga piipii whenua nd te raki e nui ana, i kuneroa
ai 1 Aotearoa i mua i te taenga mai o nga konihi pd: nga paihamu me nga tuatete. Ka noho nga ptipt i
nga wahi e haumako ana te whenua, ara, e muia ana e te noke, a, tera pea ka 20 tau, ka nui ake ranei te
roa o tana ora. Ka nui ake te puta haere o nga ppi i te po. [ nga haora o te ra, he rite tonu te noho a te
pupt ki raro i te paparanga otaota, i nga otaota ranei.

E ai ki te tatarihanga o nga tatae, i te nuinga o te wa, he noke, he piipi iti hoki te kai a te ptpd, a, ko
nga anga o nga pupu iti hei konupiima mona.

Ka whakaputa uri te nuinga o nga piipli i waenga i a Aperira me Hiirae, 3, i te ahua nei, ka timata

i runga i nga ahuatanga o te ahuarangi, péra i te ua. Ko tona 6 hua ka whanau mai i te plpii-rangi,
ka toru nga wa whanau hua i ia tau. Ka tiakina nga hua i te rua ka keria e nga pup, i raro ranei i te
paparanga otaota i te take o te rakau.

Peéra i nga pupu-rangi, ka putaputa hoki nga tuatete (Erinaceus europaeus) i te po; heoi, i nga wahi
makariri, ka moe hotoke nga tuatete mo te ruarua marama i te tau, mehemea kei raro iho i te 11 putu
tohurau te paemahana o te whenua. Ko te plipti-rangi tetahi o nga kai a te tuatete.

Ka kainga hoki te plipii-rangi e nga paihamu moeao (7richosurus vulpecula), a, 1 ta ratou noho i nga
rakau, ka mama noa iho ta te paihamu kite i te tuaiwi-kore nui e ata haere ana.

He katua pupu-rangi. He anga pupu-rangi.
He tuatete e kai ana i te papu. He paihamu.

Te Matai Koiora 91603M, 2024
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QUESTION ONE: Relationships in the forest

Kauri snails/ptpu-rangi (Paryphanta spp.) belong to the group of northern giant land snails, which
evolved in New Zealand before the introduction of the nocturnal predator species: possums and

hedgehogs. The snails live in areas of fertile soil, rich with earthworms, and may live to 20 years or
more. The snails are most active at night. They usually spend the day under leaf litter or vegetation.

Faecal analysis shows their diet is mainly earthworms and some small snails, with the small snails’
shells being a source of dietary calcium.

Snail mating occurs mostly between April and July, and appears to be triggered by climatic conditions,
such as rainfall. The kauri snail lays about six eggs, three times a year. The eggs are protected by a
hole dug by the snails or under leaf litter at the base of a tree.

Like the kauri snails, hedgehogs (Erinaceus europaeus) are also active at night; however, in cold areas
they can hibernate for a few months per year if the ground temperature is below 11 degrees Celsius.
Their diet includes kauri snails.

Nocturnal brushtail possums (7richosurus vulpecula) also eat kauri snails and, from a position in trees,
they can spot the large invertebrate as it slowly moves along.

Adult pupt-rangi. Papu-rangi shell.
A hedgehog eating a snail. Brushtail possum.

Biology 91603M, 2024



Arotakehia nga take e noho ngatahi nei, e ora tonu nei hoki &énei momo i Te Tai Tokerau.

I td tuhinga, me whai wahi te matapakinga o:

. nga hononga i waenga i te piipii-rangi me te paihamu, ME &ra o te paihamu me te tuatete
. tetahi huanga me t€tahi mate o ta te piipii-rangi putaputa haere i te po
. te ahua o ta ia whanonga o &nei kararehe tautoko i te oranga tonutanga, péra i ta te plpu-rangi

whanau hua kia toru nga wa i ia tau, i ta te tuatete moe hotoke, i ta te paihamu moeao hoki.

Te Matai Koiora 91603M, 2024
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Evaluate reasons for the coexistence and survival of these species in Northland.

In your answer, include discussion of:

the relationships between the kauri snail and the possum, AND between the possum and
hedgehog

an advantage and a disadvantage of being active at night for the kauri snail

how each of the behaviours of these animals support survival, such as frequency of egg laying
three times a year for the kauri snail, hibernation for the hedgehog, and nocturnal behaviour for
the possum.

Biology 91603M, 2024
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TE TUMAHI TUARUA: Te pirorohii me te kowhai

He rakau maori te kowhai (Sophora spp.) nd Aotearoa. Ka puawai nga putiputi mumura i te hiku o te
hotoke, i1 te upoko ranei o te kdanga. He mea nui nga taiaki i ia wahanga o te hurihanga ora, tae atu ki
te whanaketanga o nga pakiaka, ki te tupuranga me te puawaitanga. Ka puawai ana ona putiputi, ka tae
mai nga kararehe, pera i te pirorohii (Bombus terrestris) ki te ruirui i te hae.

I Aotearoa, ka rapu kai te pirorohi i te awatea, engari he nui k& atu ana mahi i nga wa e makariri iho
ana te ra. Ka noho hoki nga pirorohi i te Tiri o te Moana ki te Raki. I te raumati i te Tiri o te Moana
ki te Raki, ka whiti mai te ra i nga wa katoa. I rere t€tahi whakamatautau i reira ki te ata titiro ki nga
whanonga rapu kai o t€tahi kahui pirorohii i te ra e whiti ana i nga wa katoa. Kei raro iho nei nga
kitenga mo nga pirorohi i Te hoahoa 1.

Tetahi pirorohu e rapu kai ana i Te hoahoa 1: He kauwhata korikori takirua e

tetahi pua kowhai. whakaatu ana i nga wa rapu kai o nga piroroht
e rua no tétahi kahui, i te ra e whiti ana i nga wa
katoa.

Matapakina te ahua o te whakahaere 1 nga tukanga oranga ma roto mai i te wa a-koiora e angitu ai te
kowhai.

I td tuhinga, me whai wahi te matapakinga o:

. te ahua o te kowhai hei rakau ra-roa, hei rakau ra-poto ranei, me €tahi taunakitanga

. te tukanga o ta nga pihi kowhai urupare ki te td a-papa

. te momo o te urupare a-nekehanga a te piroroh ki te waihonga kowhai

. te ahua o te hangai o te wa a-koiora o te pirorohtl 1 Aotearoa, o te kowhai hoki ki nga ahuatanga
o te taiao.

Te Matai Koiora 91603M, 2024
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QUESTION TWO: Bumblebees and kowhai

The kowhai (Sophora spp.) is a New Zealand native tree. The brightly coloured flowers bloom in late
winter or early spring. Auxins are essential at each stage in the life cycle, including root development,
growth, and flowering. Once the plant flowers, pollination occurs via animals such as the bumblebee
(Bombus terrestris).

In New Zealand, the bumblebee forages for food during daylight hours, but is more active in the cooler
times of the day. Bumblebees also live in the Arctic. During the Arctic summer, there is constant
24-hour daylight. An experiment was conducted in the Arctic to observe the foraging behaviour of a
bumblebee colony under constant light conditions. Results for two bumblebees are shown in Figure 1
below.

A bumblebee foraging in kowhai Figure 1: Double-plotted actograms showing
blossom. foraging times of two individual worker bees from
a colony under constant light conditions.

Discuss how the control of life processes through biological clocks results in kowhai success.
In your answer, include discussion of:

. whether the kowhai is a long-day plant or a short-day plant, including evidence

. the mechanism for the geotropic response of the kowhai shoots

. the type of movement response of the bumblebee to the kowhai nectar

. whether the New Zealand bumblebee and the kowhai have biological clocks that are entrained
to environmental factors.

Biology 91603M, 2024
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TE TUMAHI TUATORU: Te whakatupu tahi

E rongonui ana nga manu rae-ura nd Ahitereiria (Pomatostomus ruficeps) mo 0 ratou whanonga papori.
Ko tona 25 manu ka noho tahi hei kahui, e mahi tahi ana i &tahi momo mabhi, péra i te horoi a-puehu, i
te whakaene, 1 te kai hoki. Ka rapu tahi te kahui i te kai, tae atu ki nga ngarara, ki nga pingawerewere,
ki nga ika oneone iti, ki ngd mawhiti me nga moko, waihoki nga huarakau me nga kakano i nga otaota.

I te pd, ka kopa te noho i tetahi kohanga pokapi e rahi ana, a, ka ohorere ana, ka piri tahi pea ngad manu
ki raro i te ururua o nga rau, ka rere ranei ki nga rakau kei raro i te kauru o te ngahere, kaha ketekete ai.

I te nuinga o te wa, i waenga i a Hiirae me Noema ka rere nga mahi o te whakatupu, e puta ai he
kohinga hua kotahi e nui ana (ara, he maha nga hua) i nga takirua whakatupu katoa.

Ka mabhi tahi te kahui katoa ki te hanga i te kohanga kotahi, ki te whangai i nga uwha e noho ana ki
nga hua, ki te wawao hoki i te rohe whakatupu. Me uaua ka whai €tahi ki te whakatupu me te kore i
tautokona e te kahui. Kua whakatihia e nga kairangahau, kei te takiwa o te 4 nga toa whakatupu, engari
ka eke pea ki te 12 nga toa whakatupu-kore hei kaiawhina. He mea nui te hononga a-whakapapa, i te
ahua nei, na te mea kaore nga uwha mo te tiaki i nga pipi na manu k& atu.

He katua manu koroki. He manu koroki me te ngarara kua mau i a ia.
He mahi whakahoahoa te manu koroki. He manu koroki kei te puta i tona kohanga.

Mataihia te ahua o te wahi ki te whanonga papori e hua ai te angitu o te whakatupu i ona wa.
I td tuhinga, me whai wahi te matapakinga o:
. nga kupu pénei i te takiwa me te hononga a-whakapapa, me nga tautuhinga hoki o aua kupu

. tetahi huanga o ta t€tahi kahui mahi tahi ki te rapu kai, ki te whakaene hoki i téna, i téna

. te take e tautoko ai nga toa kaiawhina maha ake 1 te taupori, me te take kaore nga uwha mo te
tautoko 1 te tiakanga me te whanaketanga o te pipi.

Te Matai Koiora 91603M, 2024
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QUESTION THREE: Cooperative breeding

Australian chestnut-crowned babblers (Pomatostomus ruficeps) are known for their social behaviour.
They live in groups of up to approximately 25 individuals and participate in activities such as

dust bathing, preening, and feeding. Together, they look for food, including insects, spiders, small
amphibians, crustaceans, and reptiles, as well as fruit and seeds from plants.

At night, they crowd together in one large, central nest and, when alarmed, they may huddle together
under dense foliage or fly up into the under-canopy of trees and shrubs, chattering noisily.

Breeding usually occurs between July and November with a single, large clutch of eggs (i.e. many
eggs) from all the breeding pairs.

The entire group helps to build the one nest, feed the incubating females, and defend the breeding
territory. Reproduction without support is rarely attempted. Researchers confirm there are often about
4 breeding males but up to 12 non-breeding, helper-males. Kin selection appears to be important,

as females will not support the care and development of young with which they have no genetic
relationship.

Adult babbler. A babbler with an insect it has caught.
Babblers are social in their behaviour. A babbler coming off its nest.

Examine how social behaviour can lead to successful reproduction.

In your answer, include discussion of:

. the terms territory and kin selection, including definitions

. an advantage of a group being involved in finding food together and of preening each other

. why the larger number of helper-males supports the population, and why the non-related females
do not support the care and development of the young.

Biology 91603M, 2024
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He wharangi ano ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

TUMAHI

Te Matai Koiora 91603M, 2024
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Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER
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He wharangi ano ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

TUMAHI

Nga Mihi
He mea whakahangai nga korero i nga matapuna e whai ake nei hei whakamahinga i ténei aromatawai:

Te wharangi 2
https://www.pfk.org.nz/post/kauri-friends-kauri-snail
https://www.inaturalist.org/taxa/108955-Paryphanta-busbyi
https://www.pestsbanned.com/snails/do-hedgehogs-eat-snails/
https://www.eurekalert.org/news-releases/533215

Te wharangi 8
https://www.nzgeo.com/stories/kowhai/
https://bmcbiol.biomedcentral.com/articles/10.1186/1741-7007-8-93

Te wharangi 12
https://ebird.org/species/chcbab2
https://mdahlem.net/birds/19/chcrbab.php (nga whakaahua 2—4)
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