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Explosiveness

Relative Explosiveness and Resulting Height of Eruption

} i pti St pti Vulcani: pti Plinian eruption
< 2 km or 6,500 ft < 10 km or 38,800 ft < 20 km or 65,600 ft < 55 km or 180,400 ft

Height of Eruption Column

©The COMET Program / USGS
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Pelean eruption
®© 2006 Encyclopadia Britannica, Inc.
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ars Ago 2 Million Years Ago to Present
U ™ ™ MGEOLOGIC TIMELINE' | = ™ | ™y
Mhmmm&m 1st Yellowstone an
Caldera Eruption

3rd Yellowstone
Caldera Eruption

/

640,000 Years Ago
2nd Yellowstone 240 cubic miles

Comparative
Volume
Of Eruptions

88l Tephra columns erupt|
from fractures and
collapse into ash
and pumice flows

Ground surface
cracks in ringlike
fractures

over magma
chamber

as magma is depleted,
forming caldera
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Yellowstone National Park
boundary

Yellowstone caldera Yellowstone
' National Park
€ uma caldeira
gigante

Caldera

Age=1.3MYa

Yellowstone Ash-Fall Zones
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Caldeiras
paleocprote-

OZOICas No
lapajosi=
\/_ulcanismo

) Basement of the volcanic sequence, mainly syn-collisional Parauari granites

(B) Pre-caldera outflow volcanic rocks, including intermediate-composition rocks of the Bom

Jardim Formation and caldera-related acid-composition volcanic rocks and tuff deposits of the
Salustiano and Aruri Formations

‘C Intra-caldera deposits

(D) Post-caldera ring volcanic composite volcanoes and possible domes
E Resurgent volcanic dome

(F) Late to post-collisional epizonal Parauari granites

Juliani et al. (2005) () Rhyolitic to rhyodacitic porphyry stocks
\\ Faults

15-mly. old
flood basalts
the western’
United State
N

Ocean




Blocks and Bombs
(> 64 mm)

Pyroclastic Breccia
(if blocks) or Agglomerate

Tuff Breccia

25 25

2 Lapilli
Lapilli- Tuff Tuff
stone

Lapilli (2-64 mm) 2°

Ash (<2 mm)

After Fisher (1966) Earth Sci. Rev., 1, 287-298.

GRANULOMETRIA FRAGMENTOS PIROCLASTICOS NOME DO NOME DO
(mm) AGREGADO AGREGADO
INCONSOLIDADO LITIFICADO
arredondado angular

aglomerado

bomba blocos aglomerado brecha
64 piroclastica

lapili deposito de lapili pedra de lapili
2 (lapilistone)
cinza grossa depositos de tufo grosso
1/16 cinza grossa
cinza fina depésitos de tufo fino
cinza fina
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T.Miller (USGS) 1990
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Blocos Vulcanicos
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https://farazandani.weebly.com/impacts-of-volcanoes.html

2 . Galapagos Islands

l Gases o &mar encrusted fumarole:
=

" Christian Grzimek/Photo ReSearchers
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https://steveaxford.smugmug.col
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Outras AMMENESRII CeRicas
T e

* FONtESEMAIS

(rlof sarines)

— Aguassubterraneas
agUECIHas por Ui
MagmesSupIngo para
AISUPEIHGIe (0 pelo
[EstfigMmento do
Sjfterma) que formam
piscinas naturais
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Outras A Ef_Vulcénicas

— Agua e vapaor,
aprisionades em
SUbSUPErfiCIE, ater 3
¢ UmentoTda
’pressagcausado

| eﬂ')’ CaI0r ejeta 0

a umulado na
superficie. Ocorre
no mesmo
ambiente das
fontes termais

REIEVOS VulcaniCos

-~

-hhield VOICanoes)
-« Cones de cinzas (cCindEZCONES)
ges c

Astrafm;anoes ou compos; [LENG) SENDE

:DOINOS) vu‘lcanlcos (volcanic dOYEE)
. Cal | (volcanic caldeTeg),

Necks e pipes (volcanic necks and pipes)

(fissure eruption)

» Platos de lavas (lavas plateau)
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Erosao de
edificios
vulcanicos

* Necks, plugs
* Diques

tra-placa (ilhas)
basaltos
INo em zonas de subduccao

d 1§/o al¢alino, carbonatitico e kimberlitico
em cratons estaveis
Macicos anortositicos

Complexos maficos-ultramaficos
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Fire-falls
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B. Subduction zone volcanism  C. Intraplate volcanism (continental) A. Spreading center volcanism (oceanic)
L Aleutian
07 Islapds

C. Intraplate volcanism (oceanic)  B. Subduction zone volcanism  A. Spreadd_ir;g center volcanism (continental)
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SINEXto Tectonl
Vulcanisme

Chain of
volcanic mountains Sea-floor spreading Isiand-arc volcanoes

Magmas sao gerados onde:

* As placas tectoni e.separam e 0 manto ascende

LUSao por descompressao

»:Zonas de ascencao de

do pénto de

« Zonas de subducdo = arcos magmaticos e backarc
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MagmatismSEESEBRISAIS VIESO-OCEanicas

Distance from ridge (km)
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§, melting
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A 200 heterogeneity
300
400 Fig. 5.29
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1-2 km

3-6km

>1km

Pillow basalt

Dikes

Massive gabbro

Layered gabbro

Mantle Pendctite
o Metamorphic scle
Permian and |~ s Melange
Cretaceous T
Sedimets 12T Carbonates
) 8 |

o

plagiogranite

s

hyaloclastites

pillow basalt
with dikes

dolerites in
sheeted dike complex

massive gabbro

mafic cumulates

— — — seismic Moho
ultramafic cumulates

— — — petrologic Moho

ultramafic tectonites
{peridotite) with pods
of chromite and dunite
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Mid-oceanic ridge
Trench

Subduction —
ubductior .. Deformation

A 3 2N —_—
Continental g \ D oy QOceanic . ™
lithosphere - lithosphere \ /
- Coal
- \, » Wrarm Falling Limb
b > Rizing Limb
- MANTLE \

1000 km

« from: http://Awww.geo.lsa.
il —

Global Heat?

http://www-personal.umich.edu/~vdpluijm/gs205.html

Global shear wave velocity
anomalies in deep mantle Yuancheng Gung / UC Berkeley

From: www.seismo.berkeley.edu/~gung/_Qplume/
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.
Upper-mantle plum ' A
- «h

Second Low Viscosity Zone

Lower Mantle ~ Superplume

D" Layer

Tibetan Plateau
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https://www.britannica.com/science/volcano/Rift-volcanoes

Hawaii

Marquesas

Tahiti A Pitcairn

Macdonald

Hotspot volcanic islands | Seismic shear-wave velocity
Marqu Hawaii | beneath the central Pacific (8

TSR T TR TN |
| low-velocity
fingers

Deep
mantle
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3D Model of Mantle Plume Beneath Hawai'i

AN f‘ | //"

N

N s -
b S 26% 0.0%
dVs/V:
(Cheng, C., Allen, R. M_, Porritt, R. W_, and Ballmer, M. D. (2015), Seismic Constraints on a

Double-Layered Asymmetric Whole-mantle Plume Beneath Hawai'i, in Hawaiian Volcanoes:
From Source fo Surface, AGU Geophysical Moncgraph 208, John Wiley & Sons, Inc. p. 19-34.)

3.9%
)
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dviv=+0.6%
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Figure 1. Map of the world
showing locations of
volcanoes, many
surrounding the Pacific Rim
and along boundaries of
other tectonic plates. Image
ourtesy of the Smithsonian

Volcanism and earthquakes

Slab-Plume Interaction Beneath the Pacific Nor:
Mathias Obrebski, Richard Allen, Mei Xue (Tongji
University, China), Shu-Huei Hung (National Taiwan

Universit g <
) - L

29



31/08/2020

htt s://se_rc.carleton.edu/NAtGTWorksho s/dee”
“pearth/visualizations/mantle _conv.html

-«

.-

Slide Final Aula 2
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https://serc.carleton.edu/NAGTWorkshops/deepearth/visualizations/mantle_conv.html

