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Volcanic geology vs Volcanic geoheritage

Textural Eeel Process

Volcanic Province vent alignement - structural evolution
volcano type clustering collapse scars - volcano collapse
lateral chemical variations - provence magma petrogenesis

. mantle bedding - pyrociast fall/tephra fall events
Volcanic landform valley-filling - geophysical flow processes
anot I gullies - post/inter eruptive pr

volcano morphology P

volcanic flow interaction surfaces - eruptive environment

impact sags - ballistic transportation

Coarse pyroclasts, lava surface texture dune bedding - low pa pyroclastic
pyroclast types clast imprication - pyroclastic density current activity
pyroclast morphology grading - pyroclast transportation mode
pyroclast crystallinity colliumnar jointing - cooling history

peperite - melt and host sediment interaction
vertical chemical variations - magma genesis trends

Pyroclasts, vesicles, minerals

pyroclast types mineral zonation - source magma genests, storage
vesicles shapes flow banding - flow movement, colling history
mineralogy glassy pyroclasts - magma/water interaction
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Volcanic Geoheritage Elements

within a defined spatiol-temporal) scale of the volcanic heritage element
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MOST and BEST concept + simple grading system
within planetary perspective
within the same geodynamic setting
‘within the same volcanic province
within single volcanic geoforms

proximal to distal elements of lava flow fields.

within the same micro and meso scale

onal traditions
indigenous cultural elements
archaeological context
current cultural significance
“dark”and/or “bright” geocultural aspects
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selection of the "best” and/or ‘most”
within a volcano geology-defined scale

identified volcanic feautres
either topological or process oriented
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\ ’ application of specific
A)identified geodiversity elements
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relevant to

(volcanic) geoheritage elements
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8) measuring/estimating the spatial
‘number denstiy of the recognized
geodiversity elements

) if accessible data allows expand method
to spatio-temporal number density
of recognized features

‘geosystem services perspective
implementation perspective
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Geodiversity in Volcanic Terrains - Quantitative - qualitative valorization methods

Global + Local

J. Déniz-Péez and N. M. Pérez (eds.), EI Hierro Island Global Geapark.,
Geoheritage, Geoparks and Geotourism, hti
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Volcanic geodiversity — advanced

Biodiversity

versus Geodiversity
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Comparison for Geosites, Utilizing
Qualitative-Quantitative Assessment
of Geodiversity, Coromandel
Peninsula, New Zealand. Geographies
2022, 2, 609-628. https://doi.org/
§ 103390/ geographies2040037
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Savo Sava, Solomon ksland

Hyaloclastite and pillow pile

Ruapehu. New Zealand
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Quarternary Volcanism in the North Island ...,

Monogenetic (basaltic) fields, Auckland
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From Calderas the Andesitic Stratovolcanoes
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The Taupo Volcanic Z

176°14°24°E

176°1424°E

Y
Coromandel Volcanic Zone (CVZ)

Volcanic facies concept in geoheritage
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1 Volcanic centre (labelled)
= Caldera topographic margin

Eruption vents
(other than calderas)

. Quaternary andesite/dacite
stratovolcanoes
—

Arrows linking calderas
to ignimbrites erupted
from them

Grouped deposits (Gp) (& source
CALDERA/Volcanic Centre, Zone)

Okataina Gp (OKATAINA C, VC, TVZ)
Taupo Gp (TAUPO C, VC, TVZ)
Maroa Gp (Maroa VC, TVZ)
Ongaroto Gp (TVZ)
Whakamaru Gp (WHAKAMARU C, TVZ)
Pakaumanu Gp (MANGAKINO C, VC, TVZ)
Whitianga Gp (Tauranga VC)
Whakamarama Gp (CVZ)
Coromandel Gp (CVZ)
Kiwitahi Volcanic Gp

Ungrouped formations

[ Kaingaroa Formation (REPOROA C, VC, TVZ)
Rotorua-Kapenga area formations

" (see Table below, TVZ)

Jurassic-Cretaceous bedrock

* Kapenga is a volcano-tectonic depression, that may
have produced caldera-forming eruptions.

one (TVZ) has been the most productive silicic volcanic region in the world with at
least 12 caldera forming eruptions producing over 3300 km3 of magma during the last 350 ka.
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GEOLOGY
Episode 1 (35- 150 ka)
Pre-Rotot lavas (46-150 ka)

Post-Rotoit (Cathedral Bay) lavas (35-46 k)

I Cone uicing pyrocistics

Episode 2 (8- 35 ka)

Post-caidera lavas (intra-caldera and satellte vens)

New flank laves (41 ke)

Episode 3 (6.2-8 ka)
8ka clastogenetc lava

Episode 4 (0- 6.2 ka)
Tuhua Pyrociastis (primary and reworked)
I Cone buiding pyroctasics inva-cadera)

Post-Tuhua lavas (inta-caldera)
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From a volcanic hazards
perspective, the 2-3
orders of magnitude
more frequent pre/post-
caldera eruptions need
more attention within the
TVZ hazardscape.

rd
Location of mentioned olin'.nﬂ
Edifice of lava dome

mmctmlﬂﬁ

Rim of maar

Path of cross sections &

Number and outline of unsure craters
proposed by Brooker et al., (1993)

Active fault

State Highway 1 (distance from
major towns)

These eruptions are
mostly characterized by
small eruptive volumes
(<1 km3 DRE) through a
single eruptive episode
originating from newly
forming vents.

Such explosive/effusive
characteristics of these
events meet the
diagnostic features of
monogenetic/small-
vqume volcanism
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The compositional diversity and temporal evolution of an active
andesitic arc stratovolcano: Tongariro, Taup Volcanic Zone, New
Zealand

Leo R, Pure’ 0. Colin J. N.Wilson' ® - Bruce L. A.Charlir'® . John A. Gamble' - Dougal 8. Townsend*
Graham 5. Leonard“
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Mangatawal (Ngauruhoe) 25 ka |
Papakai (Ruapehu) 3.5 ka

Mangamate (Tongariro) ',

Figure 8. Relationships b Pahoka (Ruapehu)

-bound valleys, and post-
glacial lava flows in-filing valleys on the north-western flank of Ruapehu (modified from Conway et al. 2015). Aerial photograph
(upper panel) and draped simplified geology (lower panel; see Figure 3 for legend). The snowline is at about 1700m elevation in
this image. GNS Science photo by Dougal Townsend
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Shane J. Cronin, John A. Gamble, Tony Hurst, Ben M. Kennedy, Craig A. Miller, Jonathan

N. Procter, Leo R. Pure, Dougal B. Townsend, James D. L. White & Colin J. N. Wilson (2021)
Ruapehu and Tongariro stratovolcanoes: a review of current understanding, New Zealand
Journal of Geology and Geophysics, 64:2-3, 389-420, DOI: 10.1080/00288306.2021.1909080

Ruapehu

Fig. 12 - Suatigraphy of Mangamate Tephra members (c. 9.780-9.700 years B.P.) a

and reference scctions. See Appendix 1 for formation and member
codes. Datum Line (DL is base of Taupo Tephra Formation
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Simon J. Barker, Colin J.N. Wilson, Finnigan llisley-Kemp, Graham S. Leonard, Eleanor R.H. Mestel, Kate Mauriohooho & Bruce
L.A. Charlier (2021) Taupd: an overview of New Zealand's youngest supervolcano, New Zealand Journal of Geology and
| Geophysics, 64:2-3, 320-346, DOI: 10.1080/00288306.2020.1792515
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Processes and timescales of magmatic rejuvenation and residence prior to
post-caldera rhyolitic eruptions: Okataina Voleanic Gentre, Aotearoa
New Zealand
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Repeated injection of aphyric
1o scarcely phyric magma

| Shallow magmatic processes revealed by cryptic microantecrysts:
a case study from the Taupo Volcanic Zone
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