DopMEbI 3aI€TraHus
MarmMaTu4eCKux IMOpo/I
ByJakaHn4yeckue mopoabl

CasonoBa JI.B.
MI'Y, I'eonornyeckuil paKyabTET




Kak onpenensatorcs popMabl
3aJIeTaHusl MarMaTHYCCKHUX
nopoj ?77?°

- HIOBEPXHOCTH
- FpaBHKa
-MarHuTKa



Ot 4ero 3aBuCHUT (hopMa 3aJI€TraHUs
MarMaTH4eCcKuX nopo???

- OT COCTaBa pPAaCIlyildBad

- OT I'€OJIOTHYECKUX YCIOBHUH (I71. 00p. OT
TTTyOMHHOCTH)



| eHeTHUUYecKUe TUIIBI
BYJIKAHOT'€HHBIX IIOPO/I;

e A.D(dPy3uBnrIe (effusio— usznusuue (j1ar)
e b. DkcTpy3uBHBIE (EXtrude —BeITECHSTH)

e B. Okcmio3uBHEBIC (eXPlOSIO -B3pEIB)



BylkaHn4eckue nopoabl

e | — m3BepruyThHIC HA MOBEPXHOCTH (A, b, B)

e || — cyOoBynkannueckue (0€3 COOOMIECHHUS C
TIOBEPXHOCTHIO)
* |ll — >xeproBbIe (YaCTUYHO COOOIIAIMCH C

IIOBEPXHOCTHIO)



Puc. 2.1. I'eHeTHYecKHe THNLI BYJIKAHOTeHHBIX 00pa3osannii H GOpPMBI HX 3a/IeTaHHA:.

1-3 — crparuduudpoBaHHBle: [ — NHPOKIACTHYECKHE (3Kcnn03ﬁsm>le); 2 — J5aBbl (3¢(by3hBHLIe)f
3~ 3KCTpy3HBHBIE; 4-5 — pBYyIHE: 4 — CyOBYIKaHHIECKHE; J — KEPIOBEIE '







Pinatubo

The 1991 eruption of Pinatubo began on April 2.
The eruptions occurred from a 1.5-km-long, E-W-
trending fissure and produced several new
explosion craters. Photo by Chris Newhall,1991

(U.S. Geological Survey).




Kuchinoerabu-jima

Steam plumes pour from a newly opened arcuate fissure on Shin-dake, the summit
crater of Japan's Kuchinoerabu volcano, on September 29, 1980. Photo courtesy of
Japan Meteorological Agency, 1980.



Komaga-take

Clouds of steam pour from a new eruptive fissure cutting the summit of Japan's Komaga-
take volcano on March 7, 1996. Photo by the Shin Engineering Consultant Company, 1996 -
(courtesy of Mitsuhiro Yoshimoto, Hokkaido University).



Tolbachik

On August 16, 1975, a new fissure opened along the south rift zone of Tolbachik

volcano during the "Great Tolbachik Fissure Eruption" of 1975-76. Photo by Yuri Doubik, 11
1975 (Institute of VVolcanology, Petropaviovsk).



Krafla

Incandescent lava fountains play above an eruptive fissure at Krafla

volcano in NE Iceland on September 6, 1984. Photo by Michael Ryan, 1984
(U.S. Geological Survey).
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[I{uToBoii Bynkan Omumir (Oaumiryc) Ha Mapce caMblii OOJIBITION W3 M3BECTHBIX BYITKAHOB B
Conneunoii cucteme. OH 3aHUMAET IJIOIIA/Ib, KAK BECh FaBaliCKW apXuIIeJiar, a BbICOTa B 3 pa3a
Oonblie, yeM y J>koMonyHIMbl. BepiivHy BylikaHa BEHYa€T OrpOMHasi KaibAepa, Kpasi KOTOpoi
pacrojioxkeHsl Ha BbicoTe 24 kunomerpa. Kansaepa umeetr 80 kM B nuamerpe u niryouny 2.4-2.8
kM. CaM ByJKaH UMEET OCHOBaHME OKojio 550kM B quamerpe. [Ipu 3ToM, CKIOHBI €10 O4eHb
MOJIOTHE, KaK Y BCEX IIUTOBBIX BYJIKAHOB , 2-STPaJIyCoB. 13
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Hawaii's two largest shield volcanoes, Mauna Loa (in the background to the south) and Mauna
Kea. Mauna Loa, the world's largest active volcano, has the classic low-angle profile of a shield
volcano constructed by repetitive eruptions of thin, overlapping lava flows. Mauna Kea is also a
shield volcano formed in the same manner, but its profile has been modified by late-stage
explosive eruptions, which constructed a series of cinder cones that cap its summit. Phoi'z?by
Don Swanson (U.S. Geological Survey).



KapeiMcknu crparoBynkan, Kamuarka
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Kamuarka

photo by Bychkov Kirill, 2003

1 CTPATOBYJIKAH,

KiaroueBcko



Mayon

Mayon volcano in the Philippines is one of Earth's best examples of a classic,
conical stratovolcano. Photo by Chris Newhall, 1993 (U.S. Geological Survey).
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Lava flows spread from a lava fountain of Kilauedc#@no.Photograph by J.D. Griggs on June 2,
1986. Ha easatickux ocmposax onurna omo. I[lomoxos docmuzaem 50 xm npu wupune 2,5 km, npu HeboIbUIOU

mownocmu. Takue MOTOKH MOTYT UMeTh IIUPUHY 10 HECKOJbKHX CM.




Lava fountains from Fernandina volcano in the Galapagos Islands feed digitate lobes of lava
in 1978 that travel across a down-dropped block of the NW caldera bench, about 380 m
below the caldera rim. The 1978 eruption began on August 8 and apparently ended on
August 26. During the course of the eruption lava flows traveled 2 km into the caldera 13Re,
more than 400 m below. Photo by Marc Orbach, 1978 (courtesy of Tom Simkin, Smithsonian Institution).




Of the 1905 lava flow from Momotombo volcano in Nicaragua. 26
Phofto by Jaime Incer, 1982.



A nighttime view from Legaspi City on September 14, 1984, shows lava flows

descending the SW flank of Mayon volcano in the Philippines. Phofo by Norm Banks,
1984 (U.S. Geological Survey). Tlomoku cpedne2o u Kucio2o cocmasa menee Npomsaicentvl, maxk Kaxk
omu 1asvl boee 6s3Kue
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anta Maria

A blocky dacitic lava flow is seen in April 1963, a month after it ceased flowing. The
slow-moving lava flow, which has a height of about 50 m, extended about 1.5 km from  ,g
the vent. Copyrighted photo by Dick Stoiber, 1963 (Dartmouth College).




A 30-35 m thick, 1-km-wide lava flow of Chile's Lonquimay volcano. By the time of this March
25, 1989 photograph, the flow had traveled about 7 km. Lava effusion began on December 27,
1988, two days after the beginning of an eruption that lasted until January 1990. The velocity of
the slow-moving flow front decreased exponentially with distance from the vent. By the znd of
the eruption the lava flow reached 10 km from the vent. Photo by Hugo Moreno, 1989 (University of







OkcTpy3uBHbie KYIIOJIA, UI'JIbI,
OBEJINMCKHU

e Breicotel o 10010 600M

e JlmameTp ocHOBanudg kynona 1/2, 1/3ero
BBICOTHI
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OkcTpy3uBHBIN Kynon (cieBa) BynkaHa [llusenyd. Kynon Hagan pactu BecHoit 2001roma. ¥V
MOJHOXKUS KyIoJia BUJEH Iuieiid 0010MouHOr0 Matepuaia, chOpMUPOBABIIUICS B 33
pe3yJibTaTe YaCTUYHOTO OOPYIICHUS KyIoJia NP BEKMMAHUU HOBBIX TIOPIIUH JIABBI.






The 1990-95 eruption of Unzen volcano, on the southern Japanese island of

Kyushu, produced a lava dome. By 1995the dome had grown to a height of 1500 m,

about 200 m above the pre-eruption surface. Periodic collapse of the growing lava

dome had produced pyroclastic flows that devastated areas on the SE and NE 35
flanks. Photo by Tom Pierson, 1995 (U.S. Geological Survey).



Lava domes are formed by the
extrusion of viscous, silica-rich
lava. Dome extrusion often
follows explosive eruptions,
which decrease the gas content
of the remaining magma. Dome
growth, however, is commonly
accompanied by explosive

activity and pyroclastic flows.
Photo by Bob Symonds, 1983 (U.S.
Geological Survey).

Incandescence is visible in
fractures in a growing lava
dome in the crater of Mount St.
Helens on October 18, 1980.
This photo shows the beginning

stages of the lava dome. Photo
by Terry Leighley, 1980 (U.S.
Geological Survey).













9 Hos16ps 2002rona ppouT naBoBoro notoka " Jus Marepu”, Bynkana Kunaysa, ['aBaiin Hauan
CABUTAThCS BIPABO U 3a nocieanue 24 yaca npoasunysics Ha 140merpoB. [ToBepxHOCTH MOTOKA
MMEET 3aMbICJIOBATHIE MOPIIMHUCTHIMU CKJIAJIKAMHU, BOSHUKIIUMHU 32 CYET AedhopMaluu BO
BpeMsl TeueHMs. Bunumas mmupuna gpororpapuu 1-1.5merpa. (mo ganneM [lnewosa MLIO.) 44



I'aBaiin.

15 centsops 2002r. IloTok 6a3aabToB Byjakana Kuiaysa
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Mer api

A blocky lava dome produced during eruptions from 1972 to 1985, lies within the
summit crater of Merapi volcano in central Java. Photo by Tom Casadevall, 1986 (U.S.

Geological Survey).
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The course of the block-lava flow, which was emplaced during the 1975-
76 eruption of Mexico's Colima volcano, and can be seen descending
through the vegetation at the center. The flow originated from the summit

dome of Colima and traveled 3.5 km down the SE flank. Photo by Jim Lubr, 44
1983 (Smithsonian Institution).



J171st TOABOHBIX U3NUSIHAN HanOOoJIee XapaKTEPHbI APOBBIC UIIU
ITOTYIIICYHBIC JIABBI
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Pe3ynbratoM 3KCIUIO3MBHOM AEATEIILHOCTHU SABIISAIOTCSA
MAPOKJIACTUYECKHUE MOPOJIbI, KOTOPBIE CBSA3AHBI CO
CTpAaTOBYJIKAHAMH. YBJIEKa€Masi ra30BbIMH BEIOPOCAMH KU KA
WJIA 3aTBEPACBILIAS JIaBa Pa3pbIBACTCS HA YACTH M PA3JIETACTCS Ha
pa3IudHbIe paccTosHus. [Ipr 3TOM 3HIOT€HHBIN, BYJIKAaHUYECKUM
Martepurai, omnajaas B BO3AYIIHYIO WM BOJAHYIO CpPEy, OTaracrcs,
MOJABEPrasich 0Cag0uyHON AudPepeHInanun: 00JIe€ KPYIIHbIE
00JIOMKH M TJIBIOBI OCEIAa0T BOJIM3U NCTOYHUKA U3BEPKECHUH,
00JIe€ MEJIKHE—YHOCSTCS Ha OOJIBIINE PACCTOSHUS.
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A vulcanian explosion
from Ngauruhoe
volcano in New
Zealand on February
19, 1975, ejects a
dark, ash-laden cloud.
Large, meter-scale
ejected blocks trailing
streamers of ash can
be seen in the eruption
column. Blocks up to
20 m across were
projected hundreds of
meters above the vent.

Photo by lan Nairn,
1975 (New Zealand
Geological Survey).
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_____

A time exposure captures a nighttime view of a strombolian explosion in November 1968 from
Cerro Negro volcano in Nicaragua. The trajectory of individual incandescent volcanic bombs can
be seen radiating from the vent. Still-hot bombs continue to glow after landing on the outer flanks
of the cinder cone. The 1968 eruption was one of many from Cerro Negro, Central America's
youngest volcano.

Photo by Robert Citron, 1968 (Smithsonian Institution). e



Pyroclastic flows are hot avalanches of rock, ash, and gas that sweep down the flanks of volcanoes at high
velocities. This photo shows a relatively small pyroclastic flow at Mayon volcano in the Philippines on
September 23, 1984. These hot, ground-hugging flows can travel at velocities to about 100 km/hr and reach
areas well beyond the flanks of a volcano. Their high temperatures make them lethal to anything in their
path. Billowing ash clouds rise above the denser basal portion, which can consist of vesiculated pumice or
dense lava clasts. Photo by Chris Newhall, 1984 (U.S. Geological Survey).
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Tydpdurtbi



Menen — 0,01-10 Mmm

Jlanunnu - 10-100 mm BanyHbi u 6omM6b1 100-1000 Mmm
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Bynkanudeckas 0om06a, BO BpeMs MoJieTa HaXOAUBIIIASCS B TIIACTUYHOM COCTOSIHUM.
Haiinena na TonOGaunHCKOM J0JTy, MPUTIASHHOMN K TOJIIE 0a3a1bTOBOM MUPOKIACTUKH.
(marHBIC B poTo Muponosa H.JI.)
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The pumice layers above the bottom of the pen originated from the South Deadman vent of

Inyo Craters about 600 years ago. Interbedded finer layers record brief pauses during the
course of the eruption.

Photo by Larry Mastin, 1986 (U.S. Geological Survey).









BYJIKAHOT€HHO-0CaI0YHbIC
IIOPO/IbI

* IPOAYKTHI OTIOXKCHUS (HMITH
IIePCOTIOKCHUSA)
BYJIKAHOI€HHOT'O MaTepuajia B BOIHOU

cpele






