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FIGURE 48. Diagram of the Solitario as it appears today. See text and compare with figure 9.

21/09/2020



21/09/2020

Aniakchak Caldera Aleutian Range
Alasca (USA)
- 10 km de diametre e 500-1000im de prefundidade
- 50 km# deimagmais
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Vulcanieca:

» Conjunte de caldeiras
R parcial ente SUPErpos |

sadas por vulcanismo associado

spots continentais

Exemplo: Yellowstone (WY; MiFID)
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his illustration compares two views of the volcanic plume that feeds the at Yellowstone National Park®
“geoelectric” image on the left is a new one based on variations in electrical conductivity of rock and fluids underground. It
shows the plume dipping about 40 degrees to the west, and the method can only “see” the plume to a depth of about 200
miles ( ). The more conventional seismic image on the right was made using earthquake waves. The seismic image
shows the volcanic plume dipping 60 degrees to the west-northwest and the plume reaches a depth of at least 410 miles

( ) (this image doesn’t go that deep). Together, the two images suggest then Yellowstone hotspot plume is bigger
than had been thought based in the seismic image alone. Credit: University of Utah.
Read more at:

http://Iwww.redorbit.com/news/science/2030732/scientists_map_volcanic_plume_under_yellowstone/#Q5KopPHPy4v22Mo0.
99
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11/08/1883

Krakatau, Indonesia
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Fig. 1. Tectonic setting and location map (inset) of the Toba Caldera. Tectonic map modified from Simkin et al. (2006). Chesner (2011)
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At Y L/ 3 S
Fig. 2. Toba Caldera Complex location map plotted on base DEM image. Caldera locations indicated by dashed lines where HDT = brown, OTT = yellow, MTT = dark blue, and
YTT = red. Inner YTT collapse faulr is shown with short red dashes. Samosir lava domes are outlined by orange circles and Pardepur lava domes are light blue. Dotted orange and
light blue cirdles are sub-lacustrine lava domes, identified by bathymetry, that belong to the Samosir and Pardepur lava dome groups respectively. Orange asterisk is possibly an area
of sub-lacustrine hydrothermal activity associated with another Samosir lava dome. Pink ovals are areas of recent uplift that may be underlain by hypabyssal intrusions. Abbre-
viations are: PV = Pusikbukit volcano, PD = Pardepur lava domes, TT = Tuk—Tuk lava domes, TV = Tandukbenua volcano, SV = Singgalang volcano, SF = Sumatran Fault. Towns are
indicated in white (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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Fig. 6. Bathymetric map of Lake Toba. Depth is represented by isochromes; 100 m contour lines are plotted for reference. Data was gridded using the kriging method and map was
generated using Surfer” from Golden Software.
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gompositionally z{mad
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Development of ring fractures

Collapsed caldera and
lake sediment deposition

doming of Nt
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Pusikbukit ring fracture and
oslr lava dome eruption

F10.366. Tivee schematlc sections across the Batak tumor, thowing the gonsecutive stages of formation of the Toba cauldran.
(From van Bowary, 19393, fig. 4, p. 138)

Key: rocks belong 1o the pyroclastic products of the great
1. Neogene marine deposits of the Medan coast. Toba outburss). The Pusuk Bukit Volcano, which is
2. Pre-tertiary bascment complex. younger, has a hypersthene andesitic composition
3. Basic-intermediary magmas and eruption products, The presence of younger liparitic domes at the foot of
4. Welded rhyolie tuffs and breccias of ‘Samosir and the Samosir cuesta is questionable.

the Prapat-Porsea Peninsula (“Ignimbrites” according 5. Acid Toba tuffs,

10 WESTERVELD, 1947, who surmises that these massive Granitic Toba batholith,
BB, The Samungko Gk Zome f peTon sus i o digsited . hse e, 1 oo e pu, of setion A beresen s Tob:
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Fig 5. Van Bemmelen's (1939) original depiction of caldera formation and resurgent doming at Toba. Annotations have been added in bold italics.
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Fig 3. Bulk rock chemistry of the Toba tuffs (A) and post-YTT volcanics (B) plotted on
rotal alkalis vs. Si0; volcanic rock dassification from LeBas et al. (1986).
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field (blue shade) lie across the
Nevada-Utah state line. Most
of the field lies in the eastern
Great Basin but extends on the
east into the area of the Marys-
vale volcanic field whose cal-
deras are shown in the previous
figure. The caldera complex
consists of the 36-29 Ma Indian
Peak caldera cluster (CC) to the
north and the 23-18 Ma Cali-
ente cluster to the south. The
ignimbrite field is delineated by
1 the outermost limit of exposed
| outflow sheets surrounding the
two caldera clusters. To the west,
outlined by a thin black line, is

Indian Peak CC L

the Central Nevada ignimbrite
field surrounding the associated
caldera complex delineated by
the outermost limit of exposed
outflow sheets. West of the Cen-
tral Nevada caldera complex are
eastern calderas of the Western
Nevada ignimbrite field (in red;
Henry and John, 2013).
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Basement of the volcanic sequence, mainly syn-collisional Parauari granites

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

Intra-caldera deposits
Post-caldera ring volcanic composite volcanoes and possible domes
Resurgent volcanic dome

Rhyolitic to rhyodacitic porphyry stocks

C
D
E
F Lateto post-collisional epizonal Parauari granites
G
“\\ Faults

Juliani et'al. (2005)
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https://www.youtube.com/watch?v=BBGmXsZHInw&ab_channel=USGS
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https://volcanoscience.blogspot.com/2011/12/small-quake-swarm-at-mono-lake-volcano.html

Vulcanismo, tumesce, c'. cJJ'“o de Iavas e
"~ PEJU atmdades exploSWEE '

Vulcanismo em larga escala, iniciado na
central (comumente estrato-vulcoes) qu€
evoluem para vulcanismo nas falhas anelares e
radiais, com grande producao.de ighimbritos e
cinzas vulcanicas
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vulcanismor causadoys
cama magmatlca

-

Ha novo soerguimento nessa fase e intruséao (€

subvulcanicas como como digues e stocks de
porfiros
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Nomikou et al. (2016)
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i production
from phases 3 and 47

Z %=

Nomikou et al. (2016)

Jio | nas fases iNICYCICHGIgNEINIE
WEETrato“vulcoes e quando evoluSSEIEEs,
canismo anelar, grandes depodsitos

Ignimbritos e tefras. Pode ser fortemente
explosivo, pulverizando o0s depositos pre-
formados
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PLATE ("Piston")
Single, large volume eruption

TRAP-DOOR
a_gymmetrical pluton?

DOWNSAG
small volume/deep pluton?

small/ deep pluton?

. D

Topographic Rim Piecemeal

Lnndsbdc

Algapao m G Afundamento

Fragmentada

tructural Rim

[I

Piston/plate collapse

Exlnnlmn

Trapdaor nmmu.

Fig. 9. Four end member mechanisms of caldera collapse: (A) piston/plate, (B) piecemeal, (C) trapdoor, (D) downsag. The origin of the
called “chaotic’ and *funnel’ calderas is discussed in the text.
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A B

(i)
Topographic
Marginal beundary
tension Tilted block
(iiy A4, Collapsing block S
——
Underlying
ring fault
= Zone of extension—H|
(iii)

Extonsional cracks in sof rocks
(including ignimbrite deposited
during caldera formation)
overlying rigid basement.

3

Limit of deformation

Fig. 10. During downsag the ground surface may warp downwards to generate a downsag caldera (A). Downsag must be accompanied by
extension and flexure towards the margins of collapse that may lead to the development of tension fractures. (B) Downsag may be generated by
(i) downwarping of the entire thickness of crust overlying a magma chamber, (ii) just at the margins of a brittly fracturing collapse structure
(from Roche et al., 2000), or (iii) by the force folding of soft rocks overlying a rigid faulted basement (after Ameen, 1990). Downwarping of the
entire crust above a magma chamber is unlikely to occur particularly in the short time that a caldera takes to form. Downsag is much more likely
to occur by methods (i1) and (iii).

174° 1768

0 100km

Pacific Ocean
*q

Hawkes

Bay

17IS°E 176['E

Fig. 7. Schematic map of the Taupo Volcanic Zone (TVZ), New Zealand, showing location of the rhyolitic calderas and caldera complexes
1=Rotorua, 2=Okataina, 3=Kapenga, 4=Rep Mangakino, 6=Maroa, 7=W 8=Taupo. After Wilson et al. (1995). Triangles

represent andesite-dacite volcanoes. Inset: A=Andesite dominated part of TVZ; R=Rhyolite dominated part of TVZ.
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A 1

Table 1

Comparison of classifications by Williams (1941), Williams and

McBimey (1979) and Lipman (1995)

MecBimey (1979)

Lipman (1995)

Williams (1941) Williams and
Explosion
Collapse
Krakatau Kmkatoan
Kilauea Hawaiian
Katmai Katmai
Valles
Galapagos
Masaya
Afitlan
Cryptovolcanic
Glen Coe
Miscellaneous
Erosion
Volcanic graben
Summit
Sector

Volcanic vents or
fissure troughs

Major voleano-
tectonic depressions

Plate (piston)
Piecemeal
Downsag
Trapdoor
Funnel

(Classificacao

Cole et al. (2005)
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HOEL Yaleang Dike  Ash falls and Wolcanic neck with
Lawa flow pyroclastics  Sill raduating dikes
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o } (Préximo do cume -da caldeira do
vulcao Kilauea no Parque Nacional
dos Vulcoes)
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Copyright © 2005 Pearson Prentice Hall, Inc.
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RPlug Vulcanico
Wyoming, USA

Halvdanpiggen by WooGhEIEERRGENMIROiscsQuaternany volcanic pipe within red
Devonian sandstones. (IGENERMRIGECNDmann /The Nornwegian Polar Institute)
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Xemplo: Kimberley, Africa do_Su
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Islandia

S §

Protodiatreme Developing diatreme Post-eruptive maar-diatreme
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Hornitos (“rooi/ess” cone) ou pseudo-crateras

(formados por explosdes quandearlava encontra gelo ou aguay

Myvatn Lake (Islandia).
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(LLaccoliths)

IZaccoliths = Henry-Mts, Colorado:Plateau

Cross-section of a Laccolith

Cupola
Hydrothermal
aureole
Simple laccolith

Country rocks Feeder dyke
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http://upload.wikimedia.org/wikipedia/commons/6/61/HenryMtns_NASA.jpg
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Volcanic
... necks

Laccolith

Copyright © 2005 Pearson Prentice Hall, Inc.
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colito _'

Phacolith

W Corndon Hil

Black Rhadley Hil

Tesker Quarry

Lian (FRicton Castlie) Syncing

Ub;.u-u: sle

Figure 35. Shelveian folding in southern Shelve Inlier
showing Shelve Anticline and Llan (Ritton Castle)
* Syncline, and Corndon phacolith. WV, Weston
~ Formation: SV. Stapeley Volcanics: A. Andesite: D.
Dolerite: HV, Hyssington Volcanics: HS, Hope Shales:
MF, Mytton Flags: SQ, Stiperstones Quartzite; SS.
Shineton Shales: SF, Stiperstones Fault; PLF, Pontesford-
Linley Fault: V, Uriconian Volcanics: L, Longmyndian.
© Copyright 2006 Peter Toghill
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C. Extensive uplift and erosion exposes batholith

Copyright © 2005 Pearson Prentice Hall, Inc.
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http://upload.wikimedia.org/wikipedia/en/8/87/Yosemite_20_bg_090404.jpg

.3.2. Minor Intrusions

_Lopolify, - f =

.............................

Diehl (1990)

Fig. 2: Satellite image of the Brandberg Complex (Produced and permission for publication granted by the Satellite

Application Centre, MIKOMTEK, CSIR).

.......................................................
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NALLUSIVOS, na superficies ou
IESH(Criptedemoes)

Black Hills, South'Dakota
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| Gentle basaltic
slope of

lava

slope from
thick, fast-
cooling

Steep convex
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Ash-cinder volcano Composite volcano
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Disjuncdes colunares — Ver disjuncdes poliedrais
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| -trombollana(Strombolla
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http://volcanoes.usgs.gov/Products/Pglossary/spatter.html
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BU0S5:02:09 18:00:30.

+ Kilauea eruption, February 9-10, 2005

Paredes rompidas das
VESANES
Textura favo de mel

“PUmice basaltica”
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http://volcanoes.usgs.gov/Imgs/Jpg/Photoglossary/PeleTears_large.JPG
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NELINES

PEIGEMagma

« Cristais — fenocristais ou fragmentos de cristais
do magma removido pela atividade explosiva

ypes of Juvenile Pyroclast

E5 & @ ¥y ©

Bombs

Pumice or Achneliths Shards
Scoria

Lapilli or
Spherules

Bomba crosta de pao
(Breadcrust bomb)
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http://volcanoes.usgs.gov/Imgs/Jpg/Photoglossary/30410914-066_large.JPG

ypes of Juvenile Pyroclast

E @ ¥y ©

Bombs Pumice or Achneliths Shards Lapilli or

Scoria

Acido/intermediario/misturado = Pumice
Sempre arredondados pela erupcgéao

como fragmentos de bolhas
de vidro vulcanico.

Isso indica que a vesiculagao

‘,;»gxplosi_@ecanismﬁ
_dominante da/fragmentacao

Rose (1987) Clastic Particles

Spherules

Basico/alcalino = Escoéria
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gmento

ypes of Juvenile Pyroclast

E5 @ ¥y ©

Bombs Pumice or Achneliths Shards
Scoria

Lapilli or
Spherule

Achnelitos e escoria podem ser
aglutinados e unidos por fusao
quandofformados em spatter cones e
muralhas muito quentes.

Achneliths
(glassy droplets) — (Pele’s Tears)

ypes of Juvenile Pyroclast

E @ oy ©

Bombs Pumice or Achneliths Shards Lapilli or
Scoria Spherules

Fragmentos juvenis de vidro vulecanico:  Fragmentossde vidro vulcanico em tufo
(Juvenile-glass shards) vitreo

(Glass shards in avitric.tuff/ash)
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http://volcanoes.usgs.gov/Imgs/Jpg/Photoglossary/PeleTears_large.JPG
http://volcanoes.usgs.gov/Imgs/Jpg/Photoglossary/spattercone1_large.jpg

Types of Juvenile Pyroclast

E @ oy ©

Bombs Pumice or Achneliths Shards Lapilli or
Scoria

Camada de lapilli-tufo no vulcéo
Kileaua (Hawai)

IMPORTANCIA - Indicam explosdes freato-magmaticas.=» Agua no Sistema

O vapor de agua e as cargas eletrostaticas naplimade erupcao fazem com que

0s grao se aglutinem em camadas concéntricas.

(Accretionary lapilli)

21/09/2020
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http://volcanoes.usgs.gov/Imgs/Jpg/Photoglossary/lapilli_large.jpg
http://volcanoes.usgs.gov/Imgs/Jpg/Kilauea/20000302-SRB-051_large.jpg
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Glass Spheres Forged by Volcanic Lightning Offer Clues about Eruptions
Dave Berndtson, PBS NewsHour.on-May 22, 2017
(Wadsworth et al. 2017 Size limits for rounding of volcanic.ash particles heated by lightning)

Xingu, 1,88 Ga
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Xingu, 1,88 Ga
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out ash

ash, lapilli,
pumice + bombs

Estratificacdo devida a diferentes erupgdes séao melhor
observadas préximas ao vulcao

Gradacéo reverse ocorre devido ao aumento da atividade
vulcanica e alargamento do cone. Para pumice em corpo
de agua 0 mesmo ocorre.

" Incrementos de fragmentos:|itice:
mais proximo ao vulcao
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