


A. Erupce a sopecne tvary

Pritez ptes stratovulkan ( Macdonald
(1972), Volcanoes. Prentice-Hall, Inc.,
Englewood Cliffs, N. J., 1-150).

» sopka (vulkan) = misto, kde lava a sopecn¢ (vulkanicke) plyny vystoupi na zemsky povrch
(na sousi nebo pod vodou).

« elevace kuzelového nebo klenboviteho tvaru vytvorend extruzi magmatu z privodniho kanalu
(sopouchu)

» vulkanicky material je ze sopky vyvrhovan bud’ v tekuté podobé (1ava) nebo v pevné podob¢
(pyroklastika)
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Typické tvary ve vulkanické oblasti (Oxford—Duden Pictorial
English Dictionary, 2nd edition, Oxford University Press)

20, 30, 31 — intruze lavy pod povrchem (subterranean volcano)

13 — $titovy vulkan (shield volcano), 21— gejzir (geyser),

14 — lavova platé (lava plateau), 22 — proud horké vody (jet of hot water),

23 — sintrové terasy (sinter terraces),

24 — kuzel (cone),

15 — stratovulkan (composite volcano),

16 — vulkanicky krater (volcanic crater),

17, 28 — sopecny jicen (volcanic vent), 25 —maar (maar),

18 — lavovy proud (lava stream - lava flow), 26 — tufové uloZeniny (tuff deposit),

19 — tuf (tuff), 27 — diatréma (breccia - diatreme),
29 — pluton
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Prevzato z www.rocks-and-minerals.com, upraveno.
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Volcanic activity Units Products and Unconformity “ Rock-stratigraphic Units
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Comparison of Eruptions

SN G U MUTOA BRWE

! Ny
Y\ NAT . N
+-PIRE - T TE '+ T I - o - I Y I \ ay )
[ L A.l ' L T
» ~ [ &

e AT L T

02861 SUI|FH "I5 Junay

LE-TFRT S 3G ey

] updof dng

{R-OFFT U 95 o

62 TV AfNT THIANSD 4

U DG SNIOE RS RN Y

2161 mysny ooy RO

£85L Prsonopur apmygy,

" E.E ___q .w

DGMNS Uoda40 "PUITURE umOR

<

il
- Moount Bakor

il

e,

{

\“
.‘... . v
.Vn.

Mount Rainier

. Mount St. Helens
. Mount Adams

Glacier Peak

A

:

8
8
3
4

aa nal
-

Medicine Lake VOICano 4P 4

Mowunt Shasta
Lasson Poak

4,000
yours 8o

Newberry Volcano

Mount Jefferson
Three Sisters
Crater Lake

_ Mount Mcl oughhin

Mount Hood

—

N

-~
_
A"
_
_



Krater (Crater) deprese vznikla explozi nebo vyvrzenim plyni

kraterem neboli sope€nym jicnem rozumime kotlovité nebo néalevkovité tsti sopouchu (sopecného

kominu = pfivodni cesta, kterou magma stoupa k povrchu)
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Krater Cerro Negro (Nikara










Kaldera (Caldera)

destruktivni tvar stratovulkanu v podobé¢ kotlovite
prohlubné tvaru krateru

velikost az 20-30 km,
vznikad:

a) explozi — vyhozenim vrcholu sopky do vzduchu
pii erupci

b) propadnutim c¢asti sopky do magmatického krbu
vyprazdnéného po silnych vylevech lav

¢) rozSifovanim krateru erozi

kaldera vulkanu Kilauea After H. Williams, 1951



Facie typické pro kalderu

1) uvnity kaldery:

produkty pliniovské erupce az
100 m mocné (popel + pemza)

specené ignimbrity

sopezné meso- aZ megabrekcie
lavové proudy

ulomkotoky

sedimenty a epiklastika

2) okraje kaldery:

ryolitové domy

vulkanicke brekcie
ulomkotoky a popelove proudy
vulkanické zily

2) okoli kaldery:

pyroklastické proudy (desitky
km dlouh¢)

popeloveé napadavky
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Lavové jezero (Crater Lake caldera) vznik lavového jezera (Bacon 1988)

Aerial view of a lava
lake atop the
Kupaianaha vent on
the east rift zone of
Kilauea Volcano,
Hawai’i. The fume
rising from the end of
the narrow part of the
lava lake marks the
beginning of a lava
tube. Photograph by
E.W. Wolfe on 16
December 1986



http://volcanoes.usgs.gov/Imgs/Jpg/Kilauea/32512553-005_large.jpg

B. Rozdéleni vulkanickych tvaru
1) Podle aktivity:

. a- ¢inn¢ (aktivni)

. b- vyhaslé

2) Podle délky trvani aktivity:

. a- monogenni = vzniklé jedinou sopecnou fazi
. b- polygenni = vzniklé vétsim poctem fazi oddélenych obdobimi klidu

3) Podle tvaru vulkanického centra:

. a- centralni erupce (sopecna Cinnost muze byt vazana na jediny krater, tzv. centralni)

. b- linearni erupce (privodovymi cestami krom¢ jicni mohou byt i rtizné pukliny a zlomy,
pode¢l nichz jsou sopky sefazeny)

. C- lavy a plyny prorazi dalsi cesty k povrchu a vznikaji tzv. adventivni kratery (sopky);
vytvori-li se ve vrcholové ¢asti sopky, nazyvaji se paraziticke

. d- puklinové neboli linearn¢€ usporadané sopky se nékdy staly pfivodovymi cestami
velikého mnoZstvi zvlasté bazickych lav, Siroko se rozlévajicich (tzv. platobazalty, bazalt)



4) Genetické rozdéleni 8 o T st 2

Vulkany Lavové kuzely = Stitové vulkany (shield |3 s E B

volcanoes) U2 17 e
» Stratovulkany (stratovolcanoes)
e Ignimbritové vulkany

e Submarinni vulkany (guyots)

Strato-

volcano
Ostatni tvary
« Komplexy domu a proudii
« Trapy (flood basalts)
e Vulkanity oceanickych hibetu

pra

Monogenetic
volcano field

* Monogeneticka vulkanicka pole

plvodni tvar sopek mohl byt druhotn€ znacné
pozmeénén jak pozdéjSimi explozemi nebo
tektonickymi poklesy (kalder), tak u€inky eroze

basalt field



tvar vylevnych téles ovliviiuje sloZenim lavy:

a. VétSinou neexplozivni

b. VétSinou explozivni

bazicke lavy jsou fidce tekuté a vytvareji
piedevsim lavove proudy

kysel¢ lavy jsou mnohem visk6znéjsi a za
explozivnich fazi byvaji rozmetany za
vzniku pyroklastickych uloZenin.
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Komplexy domt a proudii
Trapy (flood basalts)
Vulkanity oceanickych hibetii
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Monogeneticka vulkanicka pole

Stitové vulkany (shield volcanoes)
Stratovulkany (stratovolcanoes)

[gnimbritove vulkany

Submarinni vulkany (guyots)
Erupce Vesuvu v roce 1822


http://en.wikipedia.org/wiki/Image:Vesuvius1822scrope.jpg

5) Podle prevazujiciho
produktu exploze

Lavové vulkany

» Lavove stity (Lava Shields) - §titové sopky
 Lavove domy (Lava Dome)

 Lavové Kupy (Lava Mounds)

» Puklinové erupce (Fissure Eruptions)

Pyroklastické vulkany

« Struskove kuzely (Scoria Cone)

» Struskove kupy (Scoria Mound)

» Podmoiské KuZely (Littoral Cones)
* Maary (Maars)

SloZené vulkany

« Stratovulkany (Stratovolcanoes) Lava Channel -- Lava erupts from vents on the northeast rift
zone of the Mauna Loa volcano in 1984 to produce a lava
channel. Note the USGS volcanologist who appears as a thin
white vertical line in the center of the photograph. Courtesy of
J.D. Griggs, USGS.



Typ vulkanu

Stratovulkan

Lavovy dom

Tufovy prstenec

SloZeni magmatu

intermedialni

kyselé

bazicke az kysele
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Pyroklasticka aktivita

pyroklastcké napadavky, surge a lahary

pyroklastcke a freatomagmatické napadavky,

surge, lahary

pyroklastcke, freatomagmatické napadavky a

surge



http://volcanoes.usgs.gov/Imgs/Jpg/Stromboli/30423808-002_large.jpg
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Mohou byt vysokeé jen nékolik stovek metrt (islandsky typ) nebo né€kolik tisic metrti (havajsky typ -
Stitovy vulkan).

Stitovy vulkan (Shield volcano)

vulkan ktery produkuje magma s nizkou viskozitou (bazicke), které teCe na velkou vzdalenost sopky
tvaru nizkého, plochého kuzele se svahy o malém sklonu 1-10°

priklad: Havajske ostrovy






Mauna Loa from Mauna Kea, Hawaii (1989).
Photo: J. Alean




Galapagos Shield Volcanoes -- The Galapagos Islands lie 1,200 kilometers west of Ecuador in the eastern Pacific Ocean. They are best
known from their remarkable fauna which played a key role in developing Charles Darwin's ideas on species evolution. The J-shaped
outline of Isabela Island is shown here. The island is composed of coalesced shield volcanoes, each delineated by large calderas at their
summits. Since Darwin first visited the islands in 1835, there have been over 60 recorded eruptions on six Galapagos shield volcanoes.
Courtesy of JPL/NASA.
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http://www.google.cz/url?sa=i&rct=j&q=olympus+mons&source=images&cd=&cad=rja&docid=1tKsEI47uLpNQM&tbnid=B-oZ_hM1PY0xrM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.mhhe.com%2Fphyssci%2Fastronomy%2Ffix%2Fstudent%2Fchapter11%2F11f13.html&ei=NMdFUaqZIoWqOpWqgaAO&bvm=bv.43828540,d.Yms&psig=AFQjCNEOe6SCy1lddSZwGlM_rdg9lkBYbg&ust=1363613750777052
http://www.google.cz/url?sa=i&rct=j&q=olympus+mons&source=images&cd=&cad=rja&docid=lmb3Gu-vurU1ZM&tbnid=ixb6UtPCJnqF_M:&ved=0CAUQjRw&url=http%3A%2F%2Feps.berkeley.edu%2F~jwatkins%2Fphotos.html&ei=qsdFUaPkEcTEPZaYgIgM&bvm=bv.43828540,d.Yms&psig=AFQjCNEOe6SCy1lddSZwGlM_rdg9lkBYbg&ust=1363613750777052
http://www.google.cz/url?sa=i&rct=j&q=olympus+mons&source=images&cd=&cad=rja&docid=gT3ce5Pq608k4M&tbnid=_Q-jkibUVj8vdM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.etnanews.com%2F2011%2F04%2Folympus-mons-the-highest-volcano-in-the-solar-system%2F&ei=4MdFUcfGKcOqPN64gdAN&bvm=bv.43828540,d.Yms&psig=AFQjCNEOe6SCy1lddSZwGlM_rdg9lkBYbg&ust=1363613750777052
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Ryolitove domy permského staii (Mongolsko)
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Trhlinové erupce a platé bazalty

trhlinové erupce (Fissure Eruptions) erupce ktera probihad podél trhliny na zemském povrchu
vetSinou vznikne béhem nékolika hodin az dnti

Pravé tyto erupce jsou typické pro vylevy platd bazalti (flood basalt)

tyto obrovske vylevy pokryvaji stovky ¢tvere¢nich kilometri a maji celkovou mocnost kolem 1 km
vetSinou se skladaji z celé fady dil¢ich proudta

tyto vylevy jsou v geologické historii pomérné vzacné a vznikaji v kratkém ¢asovém intervalu (1-2
miliony let)

napiiklad: Columbia River flood basalts pted 17-14 miliony let (USA), Dekanské trappy pred 65
miliony let (Indie), Sibitské trappy pired asi 245 miliony let.

typical of fissure eruptions.
Photo by Vic Camp.







Pyroklasticky kuzel

Cinder Cone

Crater

Layering due to different
intensities of explosions

»  Pyroklasticky kuZel (Pyroclastic cone, cinder cone) kuzel je tvofen hlavné z napadeného
pyroklastickeého materialu situovan¢ho hlavné v tésném okoli usti vulkanu.



350 40°

Fine sand (b) Coarse sand

(c) Angular pebbles

O tvaru kuZele Casto rozhoduji fyzikalni vlastnosti materidalu 7 néhoz se sklada
Velikost uhlu svahu roste s velikosti zrna

a) jemny pisek

b) hruby pisek

c) Sterk
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Nejmladsi vulkan ve Sttedni Americe vznikl v dubnu 1850 a je jednim z nejaktivnéjSich vulkanu v
Nikaragui. Cerro Negro je nejvetsi ze skupiny Ctyt popelovych kuzeld v této oblasti.

Vzniklo strombolskymi aZ pliniovskymi erupcemi v intervalu nékolika let az nékolika desetileti.
Stiidaji se pyroklastické napadavky a lavové proudy.

Spady popela mohou ohrozovat okolni budovy.







Granada

Trhlinové erupce, struskove kuzely
Vyska 300 m Latitude: 11.92°N Longitude: 85.98°W
Poloobloukovita S-J trhlina (La Joya) lokalizovana mezi

Granadou a vychodnim okrajem kaldery Apoyo je mistem
kde vznikla fada malych popelovych kuZzelt a kratert.

Pfi erupci se hromadila pouze sypka pyroklastika
(vulkanicky popel, pisek a lapily)




Explozivni vulkany

a. Struskovy kuzel:
Surtsey, Iceland, 1996

(© courtesy Bob and

Barbara Decker). P —_—
— —
\ I
b. Maar: Hole-in-the-
Ground, Oregon
(courtesy of USGS):
vybuchové hrdlo —
kruhova deprese na
urovni povrchu,
nalevkovy sopouch ——N

vznikly vybuchem plynu

c. Tufovy prstenec:
Diamond Head, Oahu,
Hawaii (courtesy of
Michael Garcia).

Pritez ptes hlavni typy drobnych explozivnich vulkant
(Wohletz a Sheridan (1983), Amer. J. Sci, 283, 385-413.)
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Struskovy kuzel

Non welded

Densely welded
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Pyroklasticky kuzel, Etiopie




Maar (Maar)

» Siroky krater s nizkym reli¢fem

* je specifickym typem sopecné ¢innosti
charakterizovanym prudkou explozi vedouci k
vytvofeni vybuchoveho hrdla bez vyraznéjsiho
sopecného kuzele

» mélka explozivni erupce je obvykle vyvolana
pfehfatim a varem podzemi vody v disledku kontaktu
S magmatem

» maary byvaji ¢asto vyplnény jezery

Photograph by C. Nye and R. Russell , Alaska Division of Geological and Geophysical Surveys

Ukinrek Maars, Alaska; Lake Becharof at top of photo. Water partially
fills the eastern maar and completely covers a lava dome that was
erupted in the 100-m deep crater during a 10-day eruption in 1977.
Maar is about 300 m in diameter. And eruption column generated by
phreatic and magmatic explosions rises from the larger east maar


http://volcanoes.usgs.gov/Imgs/Jpg/Ukinrek/dds40-028_large.jpg
http://volcanoes.usgs.gov/Imgs/Jpg/Ukinrek/dds40-031_large.jpg

USGS




Apojo — tercierni kaldera zaplavena vodou



(a) Pnhase§: (b) Phase 2: (¢) Phase3:
DIKE INITIAL INITIAL PLINIAN ERUPTION
PROPAGATION HYDROFRACTURE

(d) Phase 4; (e) PhaseS: () Phase 6:
INITIAL. “DRY" "WET" PHREATOMAGMATIC COOLING INTRUSION
PHREATOMAGMATIC ERUPTION IN FRACTURED AQUIFER

ERUPTION




Partially eroded

Maar crater tephra ring
with posteruptive sediments

il g

Preeruptive
land surface

Th~ o

Groundwater
table

. Bedd?d .
diatreme facies

Halo
of country rocks
Unbed?gd with slightl
diatreme facies reduoecs! lgengity
Feeder channel
Rootzone

with explosion breccias
and intrusive bodies

Feeder dyke

\/olker-Lorenz, 2004



Apoyeque

Maar (kaldera)

Vyska 518 m Latitude: 12.242°N Longitude:
86.342°W

Vulkanicky komplex Apoyeque vystupuje na
poloostroveé Chiltepe (Chiltepe je Stitovy
vulkan jeden ze tii vétSich ignimbritovych
Stith v této oblasti), ktery zasahuje do
Mangujského jezera.

Kaldera Apoyeque je vyplnénd jezerem (2.8
km Siroka a 400-m hluboka)




Tephra & Material o~
Ernded from Valeans 4=

Cross - Section of a Stratovolcano

Plug Dame Filling Crater

Intebeded Lava Flows
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Stratovulkan

(Stratovolcano)
(composite volcano)

» stfidaji se vylevy lav a polohy
pyroklastického materialu

sopka slozena ze stfidajicich se vrstev utuhlé Casto felsickeé lavy a pyroklastickych hornin,
felsicke lavy jsou hodné viskozni a Spatné teCou vznikaji typicke vysoke sopecné kuzely s

prikrymi svahy

stratovulkany vyvrhuji velke mnoZstvi popela, ktery mize dosahnout stratosféry a zpuisobit

docasne globalni sniZeni teploty

stratovulkany jsou nejcastéji vazany na konvergentni rozhrani se subdukci (aktivni okraje

kontinenttl, ostrovni oblouky)

vétSina stratovulkanti svéta lezi v oblasti cirkum-pacifickeého orogenniho pasma, naptiklad:

Chile



Momotombo
»  Stratovulkan
« Nikaragua

Vyska 1297 m
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» Latitude: 12.422°N Longitude: 86.540°W (leZi na severozapadnim biehu jezera Managua)

e Mladsi kuzel Momotombito tvoti 391m vysoky ostrov v jezeru Managua.



»  Zacala rust pred 4500 lety na jv konci horského hibetu Marrabios a obsahuje starsi strukturu kterou prevysuje kuzel
Momotomba s kraterem 150 x 250 m.

+  Typické jsou exploze strombolského typu obcas prerusené vétsi explozi.

*  Posledni erupce 1905 vytvotila lavovy proud, ktery tekl z vrcholu na sv.
»  Velké geotermalni pole se nachazi jizn¢ od krateru.



Masaya
« Vyska 635 m (Latitude: 11.984°N Longitude: 86.161°W)

« Stratovulkan
Nikaragua




* Vulkan Masaya lezZi uvnitt velkého pleistocenniho vulkanu Las Sierras (6 x 11 km Sirok4 bazalticka
kaldera).

» Nejvétsi erupce jsou datovany mohutnymi vrstvami basaltické tefry do obdobi pied 6500 lety.
* Proud lavy z roku 1670 ptesahl severni okraj kaldery.

«  Masaya je aktivni nepietrzité nejméné od doby piichodu Spanéli, hlavné emanace plyni.




C. Rozdéleni podle charakteru erupci

Explosiveness

Relative Explosiveness and Resulting Height of Eruption

Hawaiian eruption Strombolian eruption Vulcanian eruption 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

Diagram klasifikuje typy explozivnich erupci podle vysky eruptivniho sloupce a explozivnosti

©The COMET Program / USGS



Composition
Silica content

Eruption temperature
Viscosity (water = 0.01 poise)
Gas content

“Explosiveness”

Volcanic products

Volcano types

Fig 4.24

Less explosive

Lava flows

Shield volcanoes
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Velikost eru pce EXAMPLES

Pro hodnoceni charakteru
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Erupce se lisi:

* rychlosti toku lavy

« pravidelnosti a silou vybuchu

*  mnozstvim vyvrzeného materialu

* dosaZenou vySkou a tvarem pyroklastického mraku

lc elandic

IR CT L

.(.J,u |
2
e

1

R -
S B
Hawaiian = e o
A~ O~
L ¢
N

Strombohan  Vulcanean Vesuvian Pelean Plinian



EXPLOSIVENESS =i

SURTSEYAN (<20km)

ULTRAPLINIAN
AND PLINIAN

STROMBOLIAN (<55km)
HAWAIIAN SUB-PLINIAN
(<30km)

HEIGHT OF ERUPTION COLUMN s

Diagram klasifikuje typy explozivnich erupci podle vysky eruptivniho sloupce a explozivnosti (Cas et al. 1988).


http://www.geology.sdsu.edu/how_volcanoes_work/Thumblinks/erupttypes_page.html

1) Havajsky

* ploché sopky o velkém primeéru

» tvofene¢ fidkymi bazaltovymi lavami

» v krateru nékdy byva lavove jezero

* nizky tlak plynil - sopecné exploze
nejsou hojne

* vznika malo pyroklastik

» nehluboko uloZzeny rezervoar

vr . s - sopouch
« priklad: Kilauea, Mauna Loa

Kilauea Volcano in 3D -- This three-dimensional perspective of the Kilauea volcano was produced using three radar

frequences from the Spaceborne Imaging Radar instrument flying on the Space Shuttle Endeavor, and superimposing High Lava Fountain -- Molten magma erupts from the Pu'u O'o
the radar data onto a digital elevation map. The area shown is about 34 by 57 km, with the top of the image pointing volcano on the Big Island of Hawaii in 1985. The hot liquid-to-
toward the northwest. The large blue region at the high center part of the image is the Kilauea caldera. The line of plastic fragments remain incandescent red until they cool and
craters below the caldera marks the site of the Kileaua east rift system, The blue regions in the foreground are recent turn dark grey on their descent. Pu'u O'o lies on the east rift

lava flows erupted from the Pu'u O'o and Kupaianaha volcanoes on the east rift system. Courtesy of JPL/NASA system of the Kilauea volcano, Hawaii. Coutesy of the USGS.



2) Strombolsky =

k - krater, mlp - mlady lavovy
proud, slp - stary lavovy proud, sv
- sopecné vyvrzeniny

« pravidelny stratovulkan

» stiidaji se lavové vylevy (proudi) -
lavy jsou fidké

» exploze pyroklastik (sope¢né bomby,
lapilli, sopecny pisek a popel)

* doba trvani je €asto jen nékolik hodin

» tlak vulkanickych plynu stfedni

« Priklad: Stromboli (Evropa), Paricutin
(Mexiko).

Paricutin 1946 -- Courtesy of K. Segerstrom, USGS.



Strombolian activity on Mt. Etna in October 2002 -- Renewed activity began on Mt. Etna in October and continued into November. The eruption shown here took place
along a fissure that opened up along the northern flank of the volcano. Several small vents developed along the fissure. Rather than erupting as sustained lava fountains,
large lava bubbles exploded periodically from the vents generating powerful Strombolian events. Copyrighted - courtesy of Tom Pfeiffer.




3) Vulkansky

» produkované intermed. a kyselé lavy jsou
viskozni

» desintegrace explozemi plynili

» sopecn¢ kuzely se skladaji z pyroklastik

» stfedné vysoky tlak vulkanickych plynti

4) Pelésky (katmajsky)
» Casty vystup velice viskozni lavy

» vytlacena lava miize tvofit strmé a
zakulacena télesa (sopec¢né domy) nebo
jehly

» vznik Zhavych popelovych mracen
(nuees ardentes), valicich se po svahu
sopky doll

« vysoky tlak vulkanickych plynt

» existuji dalsi prechodné typy erupci kde
3 - vulkénsky se raz sopecn¢ ¢innosti se mize

4 - pelésky T Y
SV - sopecné vyvrZeniny, j - lavova "jehla", m - mra¢no zhavého popela p ostupne menit



4a) Kriptodomova erupce -

prhdiapta £, Kt IR

-
Similar to ordinary dome or silicic flow
explosion deposit, but enriched with

accidental ejecta from volcanic edifice

Air fall ash mantle
(typically several mm to tens of cm thick)

Pyroclastic breccia (dome fragments)
thicker and courser toward source.
(Note: this sample shows crude reverse grading)



5) Pliniovsky

« vyrazny kuzel

« kysele, siln€ viskozni magma s vysokym obsahem plynti

« produkce ptevazné jemnych pyroklastik (popel a prach)

» pyroklastika tvoti horka mracna, kterd vystupuji jako ,,sloup“do vysek az 25km

» vulkanicky material je roznaSen do velkych vzdalenosti. Priklad: Vesuv, Krakatau
(Indonésie), Pinatubo (Filipiiny), Mt. Sv. Helens (USA).

The Plinian eruption of the Klyuchevskaya volcano on Russia's Kamchatka Peninsula was captured here by the Space Shuttle Endeavor in
1994. The prevailing wind direction produced a pronounced asymmetry of the plume head. Courtesy of NASA.


http://upload.wikimedia.org/wikipedia/commons/b/b6/Plinian_Eruption-blank.svg

The largest Maximum The largest
cumulonimbus altitude of Plinian columns
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(axis of most rapid plume ascent)

H; (point of highest, momentum-driven
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6) Trhlinova erupce (Fissure eruptions)
« Jeuzce spojena s havajskym typem erupci
E nckdy se také oznacuji jako Islandsky typ erupci
» Tekut¢ bazické magma se vyléva na povrch nebo
: vznikaji ohnivé fontany a zaclony (curtain of fire)
« erupce je klidna a material byva vyvrhovan jen na
vzdalenost nékolika desitek metri
» Kdyz dopadaji lavove fragmenty na zem byvaji
jeste plastické a dochazi k jejich spékani

Fissure eruption -- Fissure eruption generating a "curtain of fire" on the Kilauea
volcano, Hawaii in 1992. The Pu'u O'o volcano is located just beyond the
photograph to the lower left. Courtesy of USGS.

tyto horké sprSky (spatter) dopadaji a
modeluji se do podoby disku nebo
koblih

navzajem se spekaji a vytvari nateky
zvan¢ aglutinaty (agglutinate nebo
agglutinated spatter).

lemuyji okraje trhliny a vytvari kolem
nich val (spatter ramparts)
Erptiveissure on sotheast rim of Kiauea cldera, l-;i‘i. This eruptive fissure was active briefly

po skonceni erupce se zbyvajici
e 3 during an eruption in July 1974. Note prominent spatter ramparts on right, and subdued rampart on left,
magma Vra'[l dO trhhny a chladne built by the ejection of lava along the fissure. The smooth texture of the surface on the lip of the fissure

- e . (lower right) is evidence that lava drained back into the fissure toward the end of the 1974 eruption.
_]akO lea (dlke) Photograph by S.R. Brantley on 14 August 1998
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http://volcanoes.usgs.gov/Imgs/Jpg/Kilauea/srb980814005_large.jpg

volcanic plume

D)

S | fine grained basaltic
AN U ) ash from fire fountain

gases exsolved

heating of air RS from magma

from fire fountain PR

\K\‘ alr. . K 1.;:-\._:‘._:‘.‘4 i

fissure

fire fountaining

basaltic fissure eruption



SPATTER -- Impact of molten spatter fragments hitting the ground and flattening into roughly circular disks. Courtesy of T.N. Mattox, USGS
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Pelean eruption
© 2006 Encyclopadia Britannica, Inc.



7) Hydrovulkanicka sopecna ¢innost (Hydrovolcanic eruptions)

v mélkovodnim prostiedi provazena tiinikem velkého mnozstvi vodni pary a granulaci lav za
vzniku riiznych hyaloklastiti, polStatovych lav a tufiti

pokud dojde na pevning k interaci magmatu s vodou byva vysledkem velka exploze (maar,
tufove kuzely)

pobiezni kuzely (littoral cones) vznikaji timto typem erupce — lava 1 pyroklastika se ¢asto
dostavaji do kontaktu s vodou (vznikaji polStarove lavy)

» Freaticka erupce: vulkanicka erupce zptisobena
interakci magmatu s vodou, exploze vyvrhuje
drcenou horninu a vodni paru, avSak chybi magma

et g » Freatomagmaticka erupce: vulkanicka erupce

o zpusobena interakci magmatu s povrchovou nebo
B podzemni vodou, magma je pritomno v

explozivnich produktech

Tephra and littoral cone on Kilauea, Hawaii -- The episodic steam-driven explosion shown here is one of several
tephra jets generated by incoming waves that disrupt lava exiting from a lava tube on the south coast of Kilauea. The
basalt tephra accumulates into a littoral cone, the domal mass in the background. Note also the thin pahoehoe flow
advancing toward the sea in at the base of the littoral cone. Courtesy of L. Kesthelyi, USGS.



Hydrovulkanické tvary

LANDFORM COMMON ENERGY
ENVIRONMENT
Cinder Cone Mechanical
Little or No Energy
Water i
Tuff Ring g
—-::lé\ Z%S Ground Water? &
=
—————_. B —— [im ]
~7 — = .
%— g
b /7
Tuff Cone = 4
Shallow Surface g s
Water? i V4
=
Pillow Lava 3
Deep Water '

Hydrovolcanic landform vs geohydrological environment. In unsaturated environments, basaltic volcanism commonly produces cinder
(scoria) cones by eruptions of relatively low energy. In areas of abundant water, eruptions vaporize the fluid, which results in explosive
activity and the formation of tuff rings and cones. In deep water, extrusions of basalt are passively quenched and form pillow lavas. (Adapted

from Wohletz and Sheridan, 1983a.)
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8) Podmorska sopecna Cinnost

* je velmi rozsahla (sttedooceanské rifty)

v mélkovodnim prostiedi provazena tinikem velkého mnozstvi vodni pary a granulaci lav za
vzniku rtiznych hyaloklastitii, polStatovych lav a tufiti (Hydrovolcanic eruptions)

pii vylevech lavy ve velkych hloubkach (za velkych tlaki) jsou lavy mélo porovite




(a) Slow | (b) Intermediate (c) Fast

VE~2Xx cENTﬂnL CENTRAL SHIELD
T . VOLCAND VOLCANO
inner woll inner wall inner wall
CENTRAL inner wall /
V

YOLCAND /
F

vy F

Schematicky néakres sttedooceanskych hibetui v zavislosti na rychlosti
rozpinani oceanského dna (Cas a Wright 1987, Macdonald 1982)



9) Sopecna ¢innost pod ledem (Subglacial)

* ploché vulkany = tabulove hory

e provazena unikem velkého mnozZstvi vodni
pary a granulaci lav za vzniku riznych
hyaloklastiti

Grimsvotn
erutpion, 1996

stage 1
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Heroubreio je nejvyraznéjsi islandskou sopkou
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10) Lakolity

* magmatické téleso domoviteho tvaru, vzniklé intruzi pod povrchem (do mirné uklonénych az
vodorovnych vrstev)

* Spodni ¢ast intruze je vice mené plocha, kdeZto strop vyklenuty

1 - normadlni, 2 - cedrového typu Deskovita odlu¢nost fonolitu (Studanka)






Téleso dioriti (Mongolsko)

Tvary téles pod povrchem: a. Lakolit (Laccolith), b. Lopolit (Lopolith).
John Winter and Prentice Hall.




Komna (vrch Buénik) - andezit



Komna (vrch Buénik) - andezit
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Komna (vrch Buénik) - andezit
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Komna (vrch Buénik) - andezit
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Komna (Vrch Bucnik) - andeZIt



Cvikov (vrch KIlic) - fonolit
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