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91413M Te whakaatu maramatanga ki nga tukanga
I te punaha o te moana

Nga whiwhinga: E wha

Paetae Kaiaka Kairangi
Te whakaatu maramatanga ki nga Te whakaatu maramatanga ki nga Te whakaatu maramatanga ki nga
tukanga i te pinaha o te moana. tukanga i te piinaha o te moana, kia tukanga i te pinaha o te moana, kia
héhonu. totopa.

Tirohia kia kitea ai e rite ana te Tau Akonga a-Motu (NSN) kei runga i to puka whakauru ki te tau kei
runga i ténei wharangi.

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

Meéna ka hiahia wahi atu ano koe mo 0 tuhinga, whakamahia nga wharangi watea kei muri o ténei
pukapuka.

Tirohia kia kitea ai e tika ana te raupapatanga o nga wharangi 2—-23 kei roto i ténei pukapuka, ka mutu,
kaore tétahi o aua wharangi i te takoto kau.

Kaua e tuhi ki tétahi wahi e kitea ai te kauruku whakahangai ( ). Ka poroa taua wahanga ka makahia
ana te pukapuka.

HOATU TENEI PUKAPUKA Kl TE KAIWHAKAHAERE HEI TE MUTUNGA O TE WHAKAMATAUTAU.

© Mana Tohu Matauranga o Aotearoa, 2023. PUmau ana te mana.
Kaore e whakaaetia ana kia taruahia tétahi paku wahanga o ténei pukapuka ki te kore te Mana Tohu Matauranga e matua whakaae.
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TE TUMAHI TUATAHI: TE MITINGA O TE HAUHA | NGA PITO

Te Hoahoa 1: Te horahanga o te tio i te ao mai i te tau 1979
Te matapuna: https://tamino.wordpress.com/2011/01/14/monckton-skewers-truth/

Puritia ai ki nga au hohonu o te moana te hauha e whakahekea ai tona nui i te kohauhau. Heoi, kua
heke haere te kopaka na runga i te ahuarangi hurihuri, a, ka whakararu pea te kopaka e rewa haere ana
i nga au moana e whakahaere ana i te tangohanga o te hauha.

Whakamaramatia te hiranga o te rewanga o nga kopaka i te tangohanga o te hauha i te kohauhau.

I to tuhinga, me whakaaroaro koe ki:

. nga pitake o te au totohu (downwelling) 1 nga pito o te ao
. te papu waro i te moana i nga ahopae teitei
. te hiranga o te rewanga o te tio ki te kare o te moana kopaka.

Ehara i te mea me korero te matai matii waro, te rere ranei o te au waitai e mahana ana.

Ka whai hua pea ki to tuhinga tétahi hoahoa whai kupu tapiri.

Te Pataiao a-Nuku, a-Tuarangi 91413M, 2023
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QUESTION ONE: CARBON DIOXIDE ABSORPTION AT THE POLES

Figure 1: Global ice area since 1979
Source: https://tamino.wordpress.com/2011/01/14/monckton-skewers-truth/

Deep ocean currents store carbon dioxide and reduce its concentration in the atmosphere. However,
polar ice has been reducing as a result of climate change, and melting polar ice may disrupt the ocean
currents that enable this removal of carbon dioxide.

Explain the significance of melting polar ice in the removal of atmospheric carbon dioxide.
In your answer, you should consider:

. the causes of downwelling at the poles

. the physical ocean carbon pump at high latitudes

. the significance of melting ice to the polar ocean surface.

You do not need to discuss carbon chemistry or thermohaline circulation.

An annotated diagram may assist your answer.

Earth & Space Science 91413M, 2023
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There is more space for
your answer to this question
on the following pages.
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TE TUMAHI TUARUA: NGA HIRANGI MOANA

Ka whanoke ana te mahana o te kare o te moana mo tetahi wa, kiia ai e nga kaimatai putaiao he
hirangi moana. Ma &nei tiahuatanga e horo ai nga nohanga, na te whakamanga o nga kaoa, na te
whakamotitanga hoki o nga rimurehia, na te matenga hoki o nga ururua rimurapa, tae atu hoki ki te
matenga o €tahi ika me €tahi atu momo no te moana.

Te Hoahoa 2: Te hirangi moana o te tau 2021-2022 i Te Whakataka-karehu-a-Tamatea,
i te pito whakatetonga-ma-uru o Aotearoa

He mea whakahangai i: www.odt.co.nz/regions/southland/bleaching-fiordland-sea-sponges-may-be-largest-its-kind

I nga tau tata nei, kua tau ki nga takutai e karapoti ana i Aotearoa &tahi o nga hirangi moana te
mutunga mai nei o te kino me te auroa kua mauhangatia, a, i Te Whakataka-karehu-a-Tamatea, i 6 °C
te pikinga ake i te taumata teitei katoa o te paemahana kei nga mauhanga. T&ra tonu pea i mahana te
wai i te ahuarangi hurihuri me nga ahuatanga auroa o te La Nifa.

Matapakina te ahua o te whai wahitanga pea o te ahuarangi hurihuri me te La Nifa ki te piki
haeretanga o te auau me te kino o nga hirangi moana huri noa i Aotearoa.

I t0 tuhinga, me whakaaroaro koe ki:

. te ahua o te whakamahanatanga o te kare o te moana
. nga panga o te ahuarangi hurihuri ki te mahana o te kare o te wai
. te panga o te La Nifa ki te mahana o te kare o te wai huri noa i Aotearoa.

Ka whai hua pea ki to tuhinga tétahi hoahoa whai kupu tapiri.

Te Pataiao a-Nuku, a-Tuarangi 91413M, 2023

E TuHH TE WAH\Y
e WAH\NE B

.......

‘AU.'A N Tt'.jH’:’ TE
ETUHIL TE sy Ar.
ITE wNe
fNEL KAUAET
(KAUAETUH) [ TE
AUAE TUH! 1 TE V'
l E TUH/ LT WAH
‘H/ ! TE-WAH\ NE
UA
WAH\ NE‘ LKA
\Nﬁ‘ KRUIkE Ul
AE
e KA
NETUMI T yyan
Hiregane?
Lo KAUA
A RES KAY
'E\ KA'UA'E TUH/ !
AUA E TEJH/ I ;g v

ETURI e g
5Hl [ n; war NE!
B WA NE! KA
g KAURET

AUAE
/Aw NEV LK

E WA V§E‘ KAU
JHI 1 TE A NEL
e WA el KA

Qe KMJA E ru

b KAUAE TURHI |
7TV T e
UHI | TE WAH\ e
TE WA‘H\ el KA

\Ne\- RAUAE
e\ KAUA E: TUH/

’
1€ vl g

’7.‘E Wag e
. . AUAL
Janig KA
{ew KAUAETUH)

U'i* B iy 7
ETURI I TE AN
HI TR AR
pusga e
ETUHI [ T8 wir
e e
ETum I-'TE..W;:H\,

{TUHI TE
11 e i RE} X
,M;\ Vel RO NOT

FTUHL T ¢
V17E e NEL ¥

lrre i
| KAUAE

AR
I1TE Al NE

fE WA NE" o

AR KAY
g K KAUAE 7
]2
| NEI KADAE TUF
IESREY
.J\N'JA,'E TUHI /'.TE
‘H)“E VVAH\ V.QE; X
TAHLNE KA“AE

TUH/ TTEWAAD
AU
E WAH\ Re, ¥



TS £RE
OTIRITE i r
& pREA BONOT
Jh "DO NOTWR/

ONET WRirg,

PRITE Iy s

DO NOT VIR
ot wers ® *
L. RITE Iy T

BONOT WRype,

TR jy s |

BRI s s

S ARER, PO K0T

< ek QONTT
&n oD oT iy

s pER PONGT

Tins AREAL B9

16 ARER PR
Rep PONOT e
DO NOT WRi7g
vt h
RITE s
red DONGT Wi
NGT Wy
QT VRIS N
REA QONOT Wi

RITE I Tod AR
0B NOT Wiy

is AREA JDO NO|
eh DINOT W
04 NDTWRTE |
5T WRiirgs, s u
T WRITE N Tis
oo fionw

QUESTION TWO: MARINE HEATWAVES

When the surface ocean temperature is unusually high for a period of time, scientists consider this
to be a marine heatwave. These events cause habitat destruction due to coral bleaching, seagrass
destruction, and loss of kelp forests, as well as the death of fish and other marine species.

Figure 2: 2021-2022 marine heatwave in Fiordland, southwest New Zealand

Adapted from: www.odt.co.nz/regions/southland/bleaching-fiordland-sea-sponges-may-be-largest-its-kind

In recent years, the coastal waters around New Zealand have experienced some of the most extreme
and persistent marine heatwaves on record, with Fiordland reaching 6 °C higher than previously
recorded maximum temperatures. The warm water was likely caused by a mixture of climate change
and the prolonged La Nifia conditions.

Discuss how climate change and La Nifia may contribute to the increasing frequency and severity of
marine heatwaves around New Zealand.

In your answer, you should consider:

. how the surface layer of the ocean is heated

. the effects of climate change on surface water temperature

. the effect of La Nifa on the surface water temperature around New Zealand.

An annotated diagram may assist your answer.

Earth & Space Science 91413M, 2023



10

He wahi ané ma 6 tuhinga
mo ténei timahi kei nga
wharangi e whai ake nei.
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11

There is more space for
your answer to this question
on the following pages.

Earth & Space Science 91413M, 2023
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TE TUMAHI TUATORU:
TE MOUTERE E NUI KATOA ANA TE PARAHANGA KIRIHOU I TE AO

He moutere paku te Motu o Henderson, kaore e nohia ana e te tangata, kei ngd Motu o Pitcairn, a, kei
Te Koripo o Te Moana-nui-a-Kiwa ki te Tonga (South Pacific Gyre). E matapaetia ana kei nga tuaone
o Te Motu o Henderson nga para kirihou e 38 miriona. I te moutere nei, kua kitea e nga kairangahau he
para kirihou nd Amerika ki te Tonga, nd Ahitereiria, waihoki, nd Uropi ra and.

Te Hoahoa 3: Nga au o te moana e karapoti ana i te Motu o Henderson me nga para kirihou kei
ona tuaone

Te matapuna: www.weforum.org/agenda/2017/05/the-untouched-south-pacific-island-choking-on-38-million-bits-of-plastic/

Matapakina te ahua o te huanga o te huinga para kirihou e peéra rawa ana te nui ki Te Motu o
Henderson na te au o te kare o te moana.

I to tuhinga, me whakaaroaro koe ki:

. te putaketanga mai o Te Koripo o Te Moana-nui-a-Kiwa ki te Tonga

. te puitaketanga mai o Te Au Taiawhio i Te Kopakatanga ki te Tonga (Antarctic Circumpolar
Current)
. te ahua o te haere a te para kirithou 1 te hia mano kiromita i nga topito o te ao kia putu ki te Motu

o Henderson.
Ka whai hua pea ki to tuhinga tétahi hoahoa whai kupu tapiri.
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QUESTION THREE: THE MOST PLASTIC-POLLUTED ISLAND ON EARTH

Henderson Island is a tiny uninhabited island in the Pitcairn Islands, and lies within the South Pacific
Gyre. Beaches on Henderson Island contain an estimated 38 million items of plastic debris. On the
island, researchers have found plastic rubbish from South America, Australia, and even as far away as
Europe.

Figure 3: Ocean currents around Henderson Island and plastic rubbish on its beaches

Source: www.weforum.org/agenda/2017/05/the-untouched-south-pacific-island-choking-on-38-million-bits-of-plastic/

Discuss how surface ocean circulation has led to such a large accumulation of plastic debris on
Henderson Island.

In your answer, you should consider:
. how the South Pacific Gyre is formed
. how the Antarctic Circumpolar Current is formed

. how plastic debris travels thousands of kilometres from around the globe to accumulate on
Henderson Island.

An annotated diagram may assist your answer.
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He wahi ané mo t6 tuhinga
mo ténei tumahi kei nga
wharangi e whai ake nei.
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There is more space for
your answer to this question
on the following pages.
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He wharangi ano ki te hiahiatia.
Tuhia te tau timahi ména e hangai ana.

TE TAU

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

QUESTION
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