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Zealandia Stratigraphy

Box 5.5 A. Geological development of New Zealand, 600 to 53 myr ago.

1. GONDWANA ENLARGEMENT — 600-100 myr

umounts shown. See Boxes 5.1,5.2, 5.
NZ terranes.

Note that Gondwana was continuous!
in motion around and over the South.

8y 100 myr ago India and.

3 for

by
Pole.

break apart 100 myr ago.
2 GONDWANA STRETCHING AND BREAK-UP — 100-53 myr
—These are failed rift systerns,

which did not develop to the
stage of producing new oceanic crust

_ Zeatandia

— New ocean crust was formed.
from 80 myr onwards, sfter 20 myr
of stretching and rift formation

landi

Australia and Pacifc. separated at ty

This margin of Gondwana was a subduction
2one, simost continuously from 600-100 myr

", agaTerranes brought n on the subducting
ceanic plate enlarged Gondwana by the

Plate
d

the Australian and Pacific plstes become one plate.

Box 5.5 B. Geological development of New Zealand, 53 myr ago to present day.

ALS3 myr the Tasenan arm of the spreading
idge failed, and the old rift between

Austrshia and Antarctica, south of Tasmanis,
was fe-activated a5 the continuation of the

3. RIDGE RE-ARRANGEMENT — 53 myr

 Tasman Sea
‘oceanic crust,
80— 55 myr
spreading ridges in the Indian Ocean.
Box 2.1 shows the present-day amangement
o ridges.

From 80 myr onwards, the stretched and
thinned crust of the Zealandia mini continent
gradually cooled and subsided. It had
heated during the. 1t of the Tasenan
spreading ridge, 100-80 myr ago. By 30-25 myr it
was largely submerged, and land aress were
small and low lying. Most of it s still submerged.
being only 20-25 km thick.

been

50 myr ago

!

were combined (50-45 myr} then they separated.

The Pacifi

4.NEW PLATE BOUNDARY — 45 myr to present

Spreading continued sround Antarctics,
‘and 8145 myr 8 new plate boundary appeared;
separating the new Australian and Pacific Plates
The Pacific Plate began to rotate anti-clockwise
around s point i southern

1%/my The effect was to open up a spreading
basin between Westland and the Campbell
Plateau, whie north of the rotstion point

("pole ofrotation’) siow and obiique subduction
began. too siowly to produce & volcanic arc of
10 uplit new land.
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Whakataki Formation — Castlepoint, East Coast of the North Island

Publication: 148 [ISBN: 978-0-473-41925-7,
ISSN: 2230-4495]
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B. D Field (2005) Cyclicity in turbidites of the Miocene Whakataki Formation, Castlepoint, North Island, and implications for hydrocarbon reservoir modelling, New Zealand
Journal of Geology and Geophysics, 48:1, 135-146, DOI:10.1080/00288306.2005.9515104
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Intraplate Volcanism
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Zakharovskyi V, Németh K (2022)
Geomorphological Model
Comparison for Geosites, Utilizing
Qualitative/Quantitative
Assessment of Geodiversity,
Coromandel Peninsula, New
Zealand. Geographies 2(4):609-628
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Geodiversity Estimates and Advanced Terrain Models
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Preserving the Earth's Heritage

* Just as human life is recognised as being unique, the time has come to recognise the uniqueness of the earth.
* The earth is 4,500 million years old and the cradle of life and its evolution.

“Our history and the history of the earth are closely linked. Its origins are our origins, its history is our history and its
future will be our future.

* Just as an old tree keeps all the records of its growth and life, so too the earth retains memories of its past ... a
record inscribed both in its depths and on the surface, in the rocks and in the landscapes, a record that can be read
and translated.

*We have always been awars of tha need to preserve our memories - our cultural heritage. Now the time has come
to ensure we protect our natural heritage. The past of the earth is no less important than that of human beings.

* Now is the time for us to learn to protect, and by doing so, to learn about the past of the earth and to read the book
written in the rocks and landforms before our advent - that is our earth science heritage.

Objectives for Earth Science Conservation in New Zealand

The objective for earth science conservation in New Zealand is:

*To ensure the survival of the best representative examples of the broad diversity of New Zealand's geologic features, landforms, soil sites and active physical processes, so that we can

understand the unique geological history of New Zealand, development of its landforms and evolution of its biota.”

'es organ pipes (near Mt Cargil, Dunedin), Otago.
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https://naturemaps.nz/maps/#/viewer/openlayers/48/

Geoparks of New Zealand

https:/mww.whitestonegeopark.nz/

PREFACE

Bordered by the Southern Alps to the west, the
braided Waitaki River to the north, and spectacular
sea cliffs on the eastern coast, Waitaki’s diverse
geology preserves key components of Zealandia’s
geologic history.

Jurassic basement rocks record terrane accretion
at the Gondwana margin, while the overlying
sedimentary sequences document submergence
of Zealandia below sea level during the
Paleogene period after rifting from the Gondwana
supercontinent.

The changes in plate configuration, ocean
circulation, and climate that occurred during this
turning point in Earth’s history are recorded in these
sedimentary units, including fossilised remnants

of the marine life that diversified during this time.
Mountains, active faults and braided rivers are
evidence of active deformation along the Australian-
Pacific plate boundary, uplifting the ancient seafloor
above sea level.

Geological research in this region has been critical
to our understanding of the evolution of modern
cetaceans, the eruption dynamics of submarine
volcanoes, and the nature of the lithosph mantle.

Geopreservation Inventory

& Geological Areas
@ lat: -39.334 - Long: 175.529

Area features
Number: 2088

Name: Ruapehu volcanic centre
District: Wanganul

Significance:  Second most active composite volcano in New Zealand with world class
examples of many types of volcanic deposit and landform.

Active . with four

by Crater Lake,
Locality: Southern portion of Tangariro National Park
Importance: A
Vulnerability: 3

Access:

Exposure:

Informants:  Houghton,
Year: 1991

Neall, V.E; Latter, JA.

recognised: Te Herenga, Wahianoa, Mangawhero and Whakapapa. Historical
activity has been confined to the western subcrater on the summit, occupied

References:  Hackett, W.R ; Houghton, B.F. 1989: A facies model for a Quaternary andesitic
composite volcano: Ruapehu, New Zealand. Bulletin of Volcanology 51: 51-68.
Hackett, W.R. 1985: Geology and petrology of Ruapehu volcano and related

lichar DR thacie Victaria | Inivareits nf Wallingian




5. How Geopreservation Inventory Performs?
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# Geopreservation sites (total 76 locations)
® Field observations sites (total 56 locations)
£ . i
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& “ | Peninsula based on TPI model
Geodiversity values for geosite recognition
[] The lowest (2 locations)
[ Low (18 locations)
B Middle (52 locations)
2 § I High (45 locations)
8 % | Ml The highest (15 locations)
4 K]
% ’ Zakharovskyi, V.; Németh, K. Geomorphological
Model Comparison for Geosites, Utilizing Qualitative—
Quantitative Assessment of Geodiversity, Coromandel
Peninsula, New Zealand. Geographies 2022, 2, 609-
9 628. https://doi.org/10.3390/geographies2040037
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FOSSIL
TREASURES OF

/FOULDEN
MAAR

Foulden Maar's future still unclear
as council refuses to discuss matter

12:20 pm on 3 January 2022

Tt's been two-and-a-half years since calls to preserve a fossil treasure trove in Otago were first made, but the

site's future remains unclear.
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Geoconservation Pitfalls — Foulden Maar
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UNDARK

In New Zealand, Locals Rally to Save
Fossils from Destruction

For years, quely {fossis. But
the site's future is uncertain.
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foctdoep.

ke, Eventuly, the

Council tight-lipped on
whether it will buy Foulden

Maar mining site

21Mar 2021
Future of Foulden Maar still
uncertain

Dunedin City Council now has
avaluation for the Foulden
Maar mining site, butit's no
clearer when - or indeed f - it
will buy the fossil treasure trove.

e OO O OO

12Nov2020

‘The Dunedin City Councilis
staying tight-lipped about its
plans for the possible
purchase of the Foulden Maar
mining site.

Learning Lessons from Foulden
Maar
26 Aug 2020

Associate Professor Daphne E 2
fomere=or [
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R e e et el R SR Ihumatao: Deal struck between N ki

deal expected to go to Cabinet

government and Fletcher Building el
to buy disputed land e ]

746 pm o 17 Decsinber 2020 siodvd S atthe moment itisa
e e RS stalemate. Aninitial deal expected to go to

Jane Patterson, Political Editor Cabinet today. (AUDIO)
¥ @i i jane.

A deal has been struck between the government and Fletcher Building to buy the disputed Ihumatao land for

just under $30 million, the first step in breaking the long-running deadlock. Explainer: Why lhumétac Is

(s being occupied by 'protectors’
GEODIVERSITY ? R 3 <% . 3 _ 24 Jul 2019
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For more than three years,
there has been an occupation
of "protectors” at lhumatao.
Here's why. (ADI0)
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https://www.geoconservation.org/
THE GEOCONSERVATION TRUST Home About Activities Publications Trustees Contact

Protecting Aotearoa New Zealand's Geoheritage

The Trust’s mission is to engage in activities that develop and share principles and practice of geoconservation for
long term national sustainability and to support community-based whanaungatanga (relationships and belonging).

The Geoconservation Trust
Aotearoa Pacific

]
| |itigh Visitation

Protecting New Zealand'’s unique, fragile, and world-class geological features in an
environmentally and culturally rich landscape.

o
Both

Low visitation

a) Geoeducauon Lapacity map. ) visitauon INiensity map on nign geoeaucaton capacity areas. 1ne maps are me result of our study
that combined topographic position index, geology and geopreservation inventory to identify high geoeducation capacity maps and
compared it with the visitation rate that was acquired through big data analysis (Németh et al., 2021b).

GEODIVERSITY

We are establishing a hub of shared expemse and technology in the specialties of geology, archaeology, paleontology, cultural Iandscape
studies and conservation.
This is a trans-disciplinary community-based approach to science, conservation, education, economy, art and culture.

We support communities and hapu in building matauranga Maori and scientific knowledge to strengthen communications and land use et i ot & NGl Kol 2025;Gpeial o ki i o bt i s b i BGETus i of the Ak Voloar Fekl, e Zesang
policy. Geological Society of London Special Publications — Visages of Geoheritage [in review]
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'mﬁ Geoconservation Pitfalls — Ihumatao and Auckland ;e

Comparison of Wiri quarry (row 1), Manger (row 2) and Mt Eden (row 3) by the geoeducation capacity (1), visitation rate (2),
areas for cultural conservation (3), areas for geoheritage conservation (4) and MOLA (5).
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Boglérka Németh & Németh, Kéroly. 2023. *Spaial decision-making support for geoheritage conservation in an urban and digenous environment of the Auckland Volcanic Field, New Zealand.
Geological Society of London Special Publications — Visages of Geoheritage [in review]




