


C) podvodni vylevy

. lavove proudy tuhnou rychle (vznika velké mnozstvi skla)

. Casta hydrotermalni alterace

. hojné autoklastické horniny — vznikly fragmentaci lavy

. polstarove lavy
Hyaloklastit

. vylevna hornina brekcioviteho vzhledu

. vznika pti rychlém ochlazeni lav vlévajicich se do vody

. je tvofena granulovanymi kousky lavy

. tmelenymi nej€astéji kalcitem nebo jinym mineralem (zeolity)
Peperit

. hybridni motsky sediment sloZzeny z materialu pyroklastického a sedimentarniho

. obsahuje tlomky a granule sklovitych lav ve slinitém nebo vapnitém pojivu
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mixture of phreatic ash, phreatomagmatic ash,
flow breccias,isolated pillows, and pillow breccia
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pahoehoe and aa flows

«-CENTRAL ZONE— Distalni ¢ast (>15km)

. polStarove lavy hyaloklastity
. peperity

epiclastic rocks 5 ﬁlomkotoky
. jilovce

vrstvy popela deponovaného
na moiském dné

Proximalni ¢ast (2-15km)
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polstarovée lavy

masivni lava

% pyroklastika
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ERUPTIVE PERIOD eruption | NON-ERUPTIVE PERIOD
column
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= + erosion
syn-eruptive volcaniclastic Pt LN 4
sea-level sedimentation ( ARG 8 eustatic __
marine current AR T :::::::-"-'"':""":.-._-4 R Torineh epiclastic variations
- tephra fallout TN influx '
- pyroclastic flows / = ' A
hemipelagic - volcaniclastic gravity flows fatatal hemipelagic
sedimentation D R sedimentation
(= minor) {= major)
‘ / T reworking
i volcano-seismic
reworking .'__ <instabilities
I
subsidence magmatic
‘ high-sedimentation rates influx low-sedimentation rates

(from Schneider, 2000)



subaerial shore shallow deep very deep
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J. McPhir /Journal of Volcanology and Geothermal Research 64 (1995)



Hyaloklastit (Hyaloclastite)

« pyroklastickd hornina ptfevazné sloZzena z ilomki skla

» Casto jde o bazicke vulkanicke sklo (siderlomelane) a okolni hmotu tvoii alterované a
hydratovan¢ bazickée sklo (palagonit)

» hyaloklastity vznika béhem erupci pod vodou nebo pod
ledem

» obsahuje ostrohranné ulomky sklovité horniny od n¢kolika
mm do nékolika cm

» vznikly rychlim schlazenim pfi styku s vodou (lavovy
proud, nebo pyroklastika)
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Columbia River basalt flows near e e e A e B e
Lewiston, Idaho. Photo by Vic Camp

- VRN s

Palagonite tuff -- This palagonite tuff contains very small small fragments of basalt glass together with larger
fragments of broken basaltic rock in a matrix of yellow-brown palagonite. The deposit forms the walls of a
tuff ring located on Tenerite, the Canary Islands. The distinct bedding (layering) of the deposit most likely
represents specific eruption cycles from the adacent tuff ring. Courtsey of Peter Francis.



Vznik in-situ a resedimentovanych
hyaloklastitti (McPhie et al., 1993)

Lava lobe
extending
from feeder

Resedimented In situ hyaloclastite
hyaloclastite and lava lobes




Pinkish tan
clay matrix

Pink sparry
calcite

Palagonite
rim

Y margin
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Ulomky bazaltového skla zatladené palagonitem




(a) CLASSICAL PERLITE

CRIGINAL TEX TURE FALSE SILICEOUS FALSE PHYLLOSILICATE

(b) BAMDED PERLITE

ORIGINAL TEXTURE FALSE SiLIcEOUS g FEnARDE T

=3 mm

Vznik faleSnych specenych a nespecenych skelnych stiipki (typické pro
1ignimbrity) v disledku alterace vulkanickeho skla



Prudce schlazena bazaltova lava = hyaloklastit - jemnozrnna hyalinni zakladni hmota obsahuje vyrostlice plagioklasu
(<5 0bj.%), listovité az kostrovité. Sklo je ¢astecné devitrifikovano (chlority a mineraly serpentinové skupiny).

https://www2.imperial.ac.uk/earthscienceandengineering/rocklibrary/viewrecord.php?SampleNo=1G375



% R

- h‘“\ -‘ﬁ
p .4;% i
’ bl

Hyaloklastit (Mongolsko)












-
= " =
: ® -
- -
X ;
SR
g p PSR NEae :
-~ ‘V»_"
{ \ :
: ) B
= - 25 & (' o »
- : . - o
8 - B = =
-, T —
.
s i f X 4
: 5{: x 7
= - 2
- & 1

2 4
TTwas

jilovec

1000 oo BSE 15 KW



Stavby pripominajici skladacku (Jigsaw-fit texture)

* Vznikaji rozpadem lavy na misté v disledku interakce s vodou (autobrekciace).
* Ostrohranne¢ tlomky az bloky které do sebe vzajemné zapadaji

» Klasty mohou mit fluidalni texturu.

« Stavba je typicka pro hyaloklastity

Hyaloklasticky okraj
dacitového bloku
(Quichagua lakolit),
dacitové fragmenty
pfipominaji skladacku —
jigsaw-fit texture (B.
Coira a B. Peérez 2002)




Podvodni vylevy a domy [Lava flow =
ryolitii — mélkovodni

prostredi
lavové proudy rychle e _
expanduje do zvodnélych S yalaetie

nezpevnénych sedimentia ~ L= -~ 7 = L Tee e
dochazi k miSeni sedimentii a
sklovité lavy (1)

lavovy proud se pii svém

pohybu na povrchu rozpada a Sections:
dochazi k prudkému schlazeni

a vzniku hyalokalstitl (2)

v centru lavoveho proudu nebo
doému (3) ztistava zachovan

ryolit (na okrajich sklovity a v Lava dome
centru krystalovany)

Znazornéni hlavnich faci pfi mélkovodnim vylevu

lavového proudu nebo vzniku lavového domu v obou B

ptipadech jsou facie podobné (McPhine et al. 1993). 5= redeposited coherent lava and
intrusive pods

Numbers represent theoretical sections across the lava ey hyaloclastite

| — — -




coherent rhyolite lava massive volcanic breccia
Eo"o@ (disorganised blocks and

= in situ volcanic breccia comminuted fragments)
OV (jigsaw-fit blocks and = . _
comminuted fragments) 2.0 stratified volcanic breccia

microcrystalline rhyolite
@ jointed non-vesicular

flow banded, glassy rhyolite

vesicular, glassy to o )
microcrystalline rhyolite in situ hyaloclastite

0y "o .
Do ¥a (A0 8GN | 4 Priifez lalokem ryolitové lavy v podvodnim
O‘bbé LoUss 8007 0o S
:, ot "ﬁﬁgﬁﬁﬁ:};’gﬁ@@ a9 :bgz‘g% 2 RN vylevu: (A) dobte zachovaly prifez lavovym
Ryolitovy 1avovy proud pod vodni hladinou lalokem (lobe), (B) hyaloklastity

Ryolitovy kryptodom (cryptoddéme)
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Vulkanicka brekcie




Ryolitovy vulkanizmus

Pti nizkém obsahu fluid v taveniné se magma vyléva v podobé kopule obalené lemem z pary.

Pti vysokém obsahu fluid v taveniné dojde k erupci ktera produkuje velké mnozstvi pemzy.

P~ 2 1 km Water Depth ~
~-. e\ 7 | suppresses explosivity & production of fine ash
R o oL 0 .
. : ‘Q

Explosive Suppressed
eruption st = eruption column
nd quench eam enveiope  within steam cupola
Fire fragmeniation ) *
fountairing pumices Fluidal silicic Hct gas-supported
and quenchin Whm orcold clastogenic ’V “? f(}n\ AN pumiceous
o lava flow N/ rociastic
gas- poor\ '” 5 & \\\ s i ﬂcl |

gjecta

N Silicic Volcancastic
fine-ash poor fine-ashpoor  spatter
nonwelded ignimbrte ¢ welded and  and fluidal
Froximal cone with blocky pumices |} nonwelded  lava flows

globular peperitei substrate
¢ ¢
of silici;: tlyalotuff icnimbrite = .

HIGHER VOLATILE CONTENT <= LOWER VOLATILE CONTENT
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Vznik motskych sedimenti s pemzou:

(A) intruze ryolitti do nezpevnénych sediment,

(B) podmoftsky sesuv vulkanického materialu,

(C) resedimentace okrajove ¢asti ryolitového domu,

(D) infiltrace sedimentii do hyaloklastitli a ryolitove brekcie
(E) sedimentace lomkt plovouci pemzy.

C.C. Gifkins et al. / Journal of Volcanology and Geothermal
Research 114 (2002)



Hyaloclastitova
brekcie: litické
klasty a rada
menSich fragmentu
ki‘emene a
plagioklasu (loan
Seghedi 2011)

Vytridéna microbrekcie prochazejici z
turbiditniho proudu — podmorsky sesuv
(loan Seghedi 2011)
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P PRI Y =% = Resedimentovana vulkanicka ryolitova brekcie (Monglosko)

. & < T
. i..’.-‘ L 4 e o @ S Y » R









—
—
C

—
A
)
—

o

-







Stredooceanské hrbety — hlubokovodni prostredi

< — -Neovolcanic Zone -

Lobate and Sheet Flows

—_— >

Axial Summit Trough

Pillow Ridges
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Stavba oceanského dna - ofiolity

Qceanic
Lithosphere
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Lava flows
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Typical

Lithology Thickness
Deep-sea sediments ] c. 0.3 km
Basaltic pillow lavas 0.3-0.7 km
Sheeted dike complex 1.0-1.5 km
Isotropic gabbro
Foliated gabbro

Plagiogranite
Layered gabbro 2-5 km
Wehrlite
diapir
Wehrlite
Chromite pod
Ultramafics SebRro
: up to.7 km
Harzburgite (exposed)

Mafic dikes

Dunite




Voskopoja
« vulkanicka brekcie
« polohy vulkaniti

FYVNVVVNVYTVRVVYYVYNY
TR OROOUOCOOOTQ’

Dykes

T VT VTSI TGN TN RITIVR

Sedimentary Breccia

a7
E~

Sandstone

oa
L]
(=]

JEHY BEEE KE

Basaltic Breccias
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Massive Basalts

Olivinegabbro
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Amphibolite
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gabra s polohami ultrabazickych hornin
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PolStarova lava (pillow lava)
» vznika na kontaktu se vodou

» voda okamzité lavu ochlazuje a
vytvori se tak ,,polstare* s typicky
sklovitou strukturou na povrchu

 u vnitf polStare nartsta tlak lavy az
se na n¢jakém misté opctovne
prolomi a vytlaci se dalsi polstar

* to se opakuje dokud je dostatecny
tlak ptichazejici lavy takze vznika
pole s polstarovou lavou

« tento druh lavy je nejtypicte)si pro
oblasti oceansky rifti

* v soucasnosti je na vétSiné mist

oceanske kury vrstva tvofena
polStafovou lavou

» podobne struktury mohou vznikat 1
V jezerech

Schematic diagram to show growth of pillow lava. Growth from a circular crack
(b) produces a trap door pillow (a), which eventually grows to a toothpaste pillow
(d) with a spreading crack (f) producing another lobe. Spreading at tension crack
(c) produces corrugated pillow lobes, then slows down and stops, after which a
new crack develops at (e). [Reproduced with permission from Ballard, R. D., and
Moore, J. G. (1977). ““‘Photographic Atlas of the Mid-Atlantic Ridge Rift Valley.”’
Springer-Verlag, Berlin.]










« rozdily mezi polStatovou lavou a lavou pahoehoe

(a) ¢erchované linie omezuji okraj bohaty sklem radialni
linie ukazuji pukliny vzniklé pfi chladnuti

» teckovana plocha je vyplnéna sedimentem

¢ (b) teckovana linie vyznacuje koncentricko stavbu
4 vzniklou pfi chladnuti

» Cerny prostor (a, b) oznacuje dutiny po plynech

» ve starSich lavovych proudech byvaji vyplnény
sekundarnimi mineraly
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+ Polstarova lava, Mongolsko
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schlazeny okraj polStare b o . 8 dutiny uvniti polStare ' ntro D'" oW

cavity

glassy selvedqe

radial and concentric interpillow cavity

cooling joints
quenched glass
vyplii mezi pol§taii (silicity-radiolarity, ( DOIO gonite )
karbonaty, sulfidy, sedimenty, chlorit, ﬁmng in'. r"i '|0| CQV"Y

epidot, palagonit), tvoii < 5% vylevu




Pipe vesicle

Glassy rind (b) feathery crystals (c)

. 0 mm 0.1
(b) L 1
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| Polstatové lavy (Petikovice)
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Polstarové lavy (Mongolsko)
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| Podmoftska erupce (Mongolsko)
D gn s _‘ y N

hyaloklastity sedimenty hyalokalstity polstarové lavy



Podmorska elupce (Monoolsko)
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PolStarova lava v horni ¢asti varioly,
Monchiquit, Stranik




LaloCnaté polstarové lavy

A I Rillow symmetrical transverse .
spreading crack corrugation

=

contraction crack ST TN
tensional crack o pan VNI F

multiple crusts

!
symmetrical longitudinal
spreading cracik

transwverse
wrinkles asymmetrical transverse
spreading crack
three-armed symmetrical ropy

50 cm

spreading crack wrinkies wrinkies










Drawing, by W. B. Bryan, of (A) pillow tubes flowing down a steep flow
front and (B) a schematic cross section showing prograding of pillow tubes
and flow-foot breccia. [Reproduced with permission from Basaltic
\olcanism Study Project (1981). “Basaltic Volcanism on the Terrestrial
Planets.” Pergamon Press, New York.
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Pillow Shelves (policky) vznikaji
podobn¢ jako lavove tunely pfi
vzniku podmoftskych vylevu -
(laloCnaté lavy)

calcarsoup phlow mairi Ith 7
PRIsgOnitised  sideromelans /é pelagonite
fragments

- sideromelane
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Schlazené okraje obsahuji v zakladni
hmoté sklo, Monchiquit, Stranik

. . .




Hyaloclastite

Pillow ~rind -
breccia

Filow
breccia f

PHlow -

— ﬂ:}@@ fragment -
@A@G breccia
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Laminoted fuff

Broken-pillow breccia

Isolated-pillow breceig

Close -packed pillow lava

Carbonaceous

& cherty limestone
— | Massive lava flow

Pillow lava and related breccias
typical of the ancient submarine
plateau forming the Wrangellia
terrane. Pillow breccia consists of
whole and broken pillows with or
without a finer-grained matrix of
polyhedral glass fragments. It
forms when pillows break loose
and avalanche downslope during
extrusion, breaking apart as they
travel. Isolated pillow breccia
contains a large hyaloclastite
component that may include
vesicular clasts. [Reproduced with
permission from Carlisle, H.
(1963). Pillow breccias and their
aquagene tuffs, Quadra Island, B.
C. J. Geol. 71, 48-71, University
of Chicago Press.]
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Vylev ryolitl do mélké vodni panve

|:| coherant rhyolite lava massive valeanic breccia HyalOklaStICka faCie
(disorganised blocks and ., . )
in situ volcanic breccia comminuted fragments)  © Bloky a klasty maji sklovity okraj a
(jigsaw-fit blocks and _ _ " L
comminuted fragments) stratified volcanic breccia sklovity nebo krystalovany stred

Ushikiri Formation, Japan (after KANO et al. 1991) ° PUkllny pOdél Okraje klastu
. Velmi béZné jsou hrubé piscite az
8 granulové matrix (1-4 mm)
/g:‘f:}‘:g& "ézg?% . [zolované ulomky krystalii jsou hojné
T S S T b, , , .
. Pemzové a struskove klasty mohou byt
pritomny

Hlubokovodni facie
. Polstarove lavy a jejich fragmenty
. Schlazen¢ okraje

. Radialni pukliny

ilow lava . IR T . T
P . Sedimentarni vyplné mezi polstari

pillow fragment breccia

enclosing sequences



Podmorské vulkany

] Orton (1996) Summit of seamount

Approx. 50 m
Pillow cone

Broken pillows at
head of debris flow

Hyaloclastite
debris flow
deposit
(stone iy
stream) &85

20-30° side slope, mainly oaze-covered



Metres Mean clast size {relative)

Bed #
15
24
14 23
i1
21
12 20
19
18
10
17
16
15
8 14
13
12
11
a 10 Interpreted model for deposition of hyaloclastite
| T - - -
9 ; b | Pillow lavas and plllow-fragment breccia fz_iues. The
8 R AT hyaloclastite facies was deposited by
™ 7 cohesionless debris flows following troughs or
s .",,.-r 1 Hyaloclastite Facies channels between pillow-lava buildups.
B Interfingering wedges of pillow-fragment
i breccia were deposited by accumulation of
. Pillow Fragment Breccia falling blocks of broken pillows derived from
. Facies laterally adjacent pillow ridges. (Lawrence H.
Tanner, Sonia Calvari, 1999)
Boulder-size
& pillow fragments
(to scale)
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Polstarové lavy (Mongolsko)
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Hyaloclastitové delty (Pillow-Hyaloclastite Deltas)
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Vylev permského lavového proudu do mélké vodni panve (Mongolsko)
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Intruze lavy do nezpevnéného sedimentu

Y

Poorly consolidated
sediments

Poorly consolidated
sediments

Lithified o LiMcd
sediments sediments




{a&) During sill emplacement

Lateral intrusion, stepping down
and following palasecdip

T hick
sedimentary sequence

P R G G P G S G S N

e AT =S

Fragmeniation and mixing
driven by expansion of
heated pore fluid and/or steam

{c) Final

Magma lobe advances
protaected by vapour film

= Al
= e
‘' Quench
fragmentation
and dispersal
of clasts by

fluidization

Sill thickes! at basin centre

Distal sill steps up and divides




Peperity

mixed peperite

Model vzniku peperiti kolem Zily bazanitu
(Martin a Németh 2007)

blocky peperite

fluidal peperite

- coherent lava fluidization around
22 intrusive bodies  E
fluidized halo around |~ | Ty
intrusive bodies o T g Shrealomaglmat:c
host sediment with ™\ | //—— disruption along Z SHA : - g
be;dinegd ? NI intrusive bodies Peperit tvofeny klasty bazanitu v jilovci

(Mad’arsko, Martin a Németh 2007)
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peperity vznikaji v dasledku intruze horke lavy do vlhkého sedimentu (jily, pyroklasticke

horniny)

vysledkem je fada fragmatii schlazené taveniny promiSené se sedimentem

v mélkovodnim prostiedi vznikaji vesikuly a mize dojit k erupci

v hlubokovodnim mohou takto vznikat rozsahlé¢ komplexy (peperite-hypabyssal complexes)
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2-dimensional morphology

Internal structure

Dispersed
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Clos&packed
peperite
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orientation
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clasts andfor
host sediment
grains

Eh

Size grading
of juvenile

Sheet-like along basal and/or upper

igneous contact (lava flow, sill, dyke etc)

clasts

magma

Quenching

Mechanical stress
(autobrecciation)

Host sediment

=
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| Juvenile clasts . Coherent igneous domain

Pore-water

Steam explosions
(bulk interaction
and FCl)

Magmatic gas
explosions

top contact

Magma-sediment
density contrasts

basal contact

sediment

Scarcity of

aggregate/polycrystalline
i1 grains

Textural homogenisation
near igneous contacts

Vesiculated
sediment

Sediment in vesicles
and hairline cracks
in juvenile clasts or
intrusion

Elutriation
pipes

Unstratified host
L or stratification with different
orientation

Sediment stratification
in peperite domains




Hlavni procesy vedouci k vzniku podmorskych pyroklastik a vulkanoklastik

SEPFPARATION OF PYROCLASTIC FLOW
AT SEA LEVEL DUE TO INJESTION OF

COLD SEAWATER (& g Mantserral, 1996 - 1997 FOE ASH AND STEASM —— -
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Z
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- = MASS FLOW
Growup if Deposits
WARNIO WG TF ASH FRORM FRICTION
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SEAFLOOS Afrer Framom ane Howele, 1972 Cas and Wirghe, S8 T)

CRAVITATIONAL COLLAPSE OF SUBMARINE ERUPTION COLLAN
SEA LEVEL COLD SEAWATER (e 9. Fiske and Matsuda 1564, Tokiwa Formation, Japan)
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podmorska erupce v malé hloubce

surface - bubbling
phenomena | - colour change ﬂ(fﬂ}\g pumice
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Mikrofotografie vulkanoklastcké horniny v brezinské bridlici (bez analyzatoru)







Pyrocilast cluster at
2 8, head of tephra jet
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h, S
Steam cupo

Basaltic pillow and brecciated flows Vent \ Subaqueous eruption-fed deposits
Massive basalt flows

Model erupce v mélkém morském prostiedi (Surstseyan-type eruption) MUELLER (2003)






Water Surface




Schematicky model vzniku hyaloklastita (Schneider, 2000)

@ SUBAERIAL LAVA FLOW INTO THE SEA

Extruding dome quench
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Steam envelope
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Collapse of fountain,
envelope margins
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fire fountain
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Schematicky model podvodni fontanové erupce
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Vukanolastika (Kol etin)



Vulkanoklastika (Kojetin)



Vulkanoklastika (Petikovice)



SUBAERIAL ORIGIN

subaerial
pyroclastic flow

' _ 7 rl:

Schematicky model podvodniho pyroklastického proudu
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' Perm, Mongolsko







GRAVITY FLOWS

accumulation of
volcaniclastic matenal

DEBRIS AVALANCHE
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insiability sea level
7> debris flow
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//'. . ) ) N turbidity current
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substratum's erosion
(np-up clasts)
dabris avalanche
sea level

-
-
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distal turbidity current

substratum's erosion
(rip-up clasts)



PROCESSES:

CHARACTERISTICS:

DEPOSITS:

Lre sedimentation)|

rockfall {l

slide/siump

debris flow

grain flow
fluidised flow
liquefied flow

b

turbidity current
(high/iow density)

normal bottom
currents

debri

liquef

internal tides
waves

canyon currents

botiom (contour
currents)

surface currenis and

normail

pelagic seiltling

flocculation
pelletisation
flotation

So taius deposit

debris avaianche

grain flow
{ fluidised flow

contourite

pelagite, hemipelagite,
water-settied fall deposit

deposit

s flow deposit

deposit
ied flow

turbidite

current deposit

Podmorské sesuvy

GENETIC CATEGORY

DOMINANT TRANSPORT

Mass-flow

Traction

Suspension

primary pyroclastic deposits

* pyroclastic flows

* pyroclastic surges

» fallout
» water-settled fallout

resedimented syn-eruptive
volcaniclastic deposits and

volcanogenic sedimentary
deposits

* turbidity currents

» debris flows, mud flows

= grain flows

» density-modified grain flows
* slides, debris avalanches

= fluvial and shallow
subaqueous currents

* wawves

* suspension
associated with
mass flows

* hemipelagic
suspension




[GRAVITY FLOWS]

accumulation of
volcaniclastic material

slope
instability

(from Schneider, 2000)

sea level

e massive mud
(top bloturbated)

d laminated mud
and silt

€ wavy and ripple cross-
lamingled sand

b planer laminated
conrse sand

a4 graded and massive
coarse sand - pebbles
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(2) Subaerial eruption

Subaerial
pyroclastic flow

) S—
T SRR SR B O S Pyroclastic flow moving over water
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(c) Deep subaqueocus eruption

Sea level
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Figure 4. MNodels for subaqueously deposited pyroclastic flows. (a) Pyroclastic
flows of subaerial origin. (b) Pyroclastic flows of subaqueous origin at shallow

depths (up to 1 km). (c) Pyroclastic flows of subaqueous origin in deep water (4 km)
(modified after Schneider, 2000).
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Herdubreidur,Island (Christoph Breitkreuz)



B Surtseysky styl erupce, hydroklasticka fragmentace v mélké vodé
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Q) [~ Reversely graded and non-
Jades graded to normally graded bed
Characteristic ' .;';‘ 5
hyaloclastite mh' i .".9 .
subfacies LH-L:  §f [Ny 2
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Y [vheen, '
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slope debris
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(2) Plastic deformation of
laminated beds next
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Schematicky rez produkty subglacialniho vulkdnu
(WERNER a SCHMINCKE 1999)






A E

Brain Terrain

Hyaloclastite
Breccia

Permafrost

Columnar
Jointing Fractured
Zone

—Latitude Dependent

Talus Apron

Polygonally fractured
mantle with granular
surface material from
hya{oclastite carapace

C High Obliquity Ice
= . Accumulation

8. Creep / Slumping
. of Ice



http://www.google.cz/url?sa=i&rct=j&q=hyaloclastite+breccia&source=images&cd=&cad=rja&docid=dbZD9mIOkCrFZM&tbnid=6rTvVv_NjvN13M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS0019103510003490&ei=AuUYUfzkIsXHswaA_YDACA&psig=AFQjCNGfWyNvThkLchqDQFVj2RoDjrh88Q&ust=1360672369681316

Pouzita literatura
fada prezentaci volné dostupna na internetu
Strahler, A. (1999): Introducing Physical Geography. Wiley, New York

Karasek, J. (2001): Zaklady obecné geomorfologie. Prirodovédecka fakulta MU,
Brno, 216 s.

Demek, J. (1987): Obecna geomorfologie. Academia, Praha, 476 s.
http.//www.geology.cz/aplikace/encyklopedie
http://www.geology.sdsu.edu/how_volcanoes work/
http://volcanoes.usgs.gov/

http://en.wikipedia.org/
http://volcano.und.nodak.edu

http://www.sopky.cz/



http://www.geology.cz/aplikace/encyklopedie
http://www.geology.sdsu.edu/how_volcanoes_work/
http://volcanoes.usgs.gov/
http://en.wikipedia.org/
http://volcano.und.nodak.edu/
http://www.sopky.cz/

