DopMmbI 3aIETaHUA
MarMaTu4eCKux mopo/I

ByikaHUYECKHUE TOPOIBI
Cazonona JI.B.




I eHeTHYECKUE TUIIHI
BYJIKAHOT'€HHBIX IOPO:

* A.Dddy3uBHbIe (effusio — usnusaaue (J1ar)
* b. DKCTpy3UBHBIE (extrude — BHITECHSITD)

* B. Okcmio3uBHBIC (explosio - B3pLIB)



ByinkaHWYECKHUE TOPOIBI

* | — M3BEepPruyTHIC HA IIOBEPXHOCTH (A, b, B)

 [I — cyOBynkanudeckue (0e3 COOOIICHUS C
ITOBEPXHOCTHIO)

o [II — kepaoBbIC (HACTUYHO COOOIIAIINCH C
ITOBEPXHOCTHIO)



Puc. 2.1. 'enernyeckHe THNLI BYJKAHOTeHHBLIX 00pa3oBannii H GOpMBI HX 3aeraHus:.

1-3 — crparuduuHpoBaHHele: |/ — NHPOKIACTHYECKHE (IKCIUIOSHBHBIE), 2 — JIaBHI (3¢(py3h3m.1e);
3 — skcTpy3uBHbIe;, 4-5 — pBYIIME: 4 — CYOBYJIKAHHYECKHE; 5 — JKEPIIOBBIE



THIel BYJIKAHUYECKUX TTOCTPOEK



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,
1975 (Institute of Volcanology, 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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VVolLCANOES

oF Hawai1‘| (Ric IsLAND)

25Kkm S50xkm

C ONTOUR| LINE INTERVALE: 250M
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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. Pho}gby
Don Swanson (U.S. Geological Survey).



[[uToBoit Bynkadn Onumn (Onumityc) Ha Mapce caMblif O0JIBIION 13 U3BECTHBIX BYJIKAHOB B
Comueunoit cucreme. OH 3aHMMAET IUIONIAb, KAK BECh TaBAaMCKUM apXUIIeNar, a BRICOTA B 3 pa3a
oonblie, yeM y JlxxoMonyHrMel. BeplivHy BylikaHa BEeHYaeT OrpOMHasi Kajibjepa, Kpasi KOTOpoit
pacmnosoxensl Ha BbicoTe 24 kunometpa. Kansaepa umeet 80 kM B uamerpe u niiryouny 2.4-2.8
kM. CaM BylkaH UMeeT OCHOBaHHE OKoJIO 550 kM B auametpe. [Ipu 3TOM, CKIOHBI €0 OYEHb
MOJIOTHE, KaK Y BCEX IIUTOBBIX BYJIKAHOB , 2-5 TPaayCOB. 13



Kilauea in Hawai'i.
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KapbsiMcKkul cTtparoBylikaH, Kamuarka
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KuroueBckoi crparoByikaH, Kamyarka



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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Kliuchevskoi Kamchatka's two highest volcanoes. Their greatly differing morphologies reflect
contrasting geologic histories. Construction of extensively eroded Kamen volcano (left) took
place during the Pleistocene. Symmetrical Kliuchevskoi, in contrast, is one of Kamchatka's

youngest and most active volcanoes, growing to 4835 m in the past 6000 years. Photo by Xuri
Doubik (Institute of VVolcanology, Petropaviovsk).



IIOKPOBDI cBsi3aHbI, Kak IIpPaBUIIo, C
ByJIKAHAMHM TPEILMHHOIO THUIIA U
IIUTOBBIMHU BYJIKAHAMU
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Chaline de \r-e.laaﬂ!de Lakaglgar, Islande (64°04°N - 18°15" 0)

Hcnanaus. [TokpoBsl. S mOKpoBOB MOKET ObITH OT 100 10
1000kB.KM 1 O0JIbIIIE, MOIITHOCTH — OT HepBbIX M J10 100 M. 21



IIOTOKM xapakrepHsbl 11 BCEX
BHMJIOB BYJIKAHOB
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Lava flows spread from a lava fountain of Kilauea Volcano. Photograph by J.D. Griggs on June 2,
1986. Ha 2asatickux ocmpogax onuna omo. Ilomoxos docmueaem 50 km npu wupute 2,5 kM, npu Heboabulol

mownocmu. TaKkue MOTOKH MOT'YT HMeTh IIUPUHY A0 HECKOJIbKHX CM. 23




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 I3Re,
more than 400 m below. Phofo by Marc Orbach, 1978 (courtesy of Tom Simkin, Smithsonian Institution).




Of the 1905 lava flow from Momotombo volcano in Nicaragua. 25
Photo 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. Photo by Norm Banks,
1984 (U.S. Geological Survey). Tlomoku cpedne2o u Kucio2o cocmaea menee npomsa’ceHubl, max Kax
omu 1aewl bojee 6i3Kue

26



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 End of
the eruption the lava flow reached 10 km from the vent. Photo by Hugo Moreno, 1989 (University of

NhilAa)



CxopocTu 0a3aabTOBBIX JIaB — 10 40-
60 xM/4ac

CpeaHue U KUCIbIC JIaBbl TEKYT CO
CKOPOCTSIMH — IIEPBBIC KM/4ac
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BHYTPEHHEE CTPOEHUE ITOTOKOB U ITOKPOBOB
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Okctpy3uBHbie KYIIOJIA, UIJIBI,
OLEJIMCKUA

e Bricotel oT 100 1o 600 Mm

» JlmameTp ocHOBaHus Kymoja 1/2, 1/3 ero
BBICOTHI

30



DKCTPY3HUBHBIM KyIOJI
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© A. Sokorgnko

OKCTpy3uBHBIN Kymou (cneBa) Bynkana [llusenyd. Kynon nayan pactu Becnoit 2001 rona. ¥
MOJTHOXKUS KyToJia BUeH 1uield obaoMouHOr0o Marepuana, copMUpoOBaBIIUNACS B 32
pe3yJibTaTre YaCTUYHOTO OOPYILIEHUS KyIoJia MPY BbDKMMAHUKM HOBBIX MOPIUHN JIaBhI.



I i ,f_.-' . -I. -. -“. '.---‘l:_ ;] " I .. I. i ... r --II : | ; | : 1':.'. .-...--.I. '..' - | 3
Kymnosr HoBsiit Ha Bik. be3biMsiaHbIN poc ¢ 1956 o 1963 1. ¢ Mmakcnmanboil CKOPOCThIO BHaYalle, KOraa
3a 3 mecsua oH Beipoc Ha 300 M. . Phofo by Yuri Doubik (Institute of Volcanology, Petropaviovsk).
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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).

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).
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B Ha3zeMHBIX MOTOKAX BBIACIISIOTCS JIBE
IJIaBHBIC MOP(OJIIOTHYCCKHUE
PA3HOBUJHOCTH ITOTOKOB 0a3a1bTOBLIX JIAB:
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BOHHI/ICTBIG, qacCTo IICPCXOIAIINC B KAHATHBIC
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9 Hos16ps 2002 rona ppouT HaBoBoro noroka "{us Marepu", Bynkana Kunayaa, ['aBaiiu Hagan
CABUTAThCS BIPABO M 3a nociennue 24 yaca npoasunyics Ha 140 meTpoB. [loBepXHOCTh TOTOKA
MMEET 3aMbICJIOBAThIE MOPIIMHUCTBIMU CKJIAJIKAMHU, BOSHUKIIUMU 32 CUET JIe(POpMaIIH BO
Bpems Teuenus. Bunumas mupuna gororpaduu 1-1.5 metpa. (1o nannbiM Ilneyosa M.IO.) 55



15 centsiops 2002r. IToTok 6a3aabToB Byakana Kumnayasa, I'aBaiiu.
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[ 716100BBIE MJIU OJIOKOBBIE
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Merapi

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. 40
Geological Survey).



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. Profo by Jim Luhr,
1983 (Smithsonian Institution).




J11s1 NOABOAHBIX UBJIUSAHUAM HAaN0O0JI€€ XapaKTepHBI IIAPOBbIE UIIN
MOYIIIEYHBIE JIABBI
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Jl1s 6a3a7IbTOBBIX IMTOTOKOB KaK
Ha3¢MHBIX, TaK U TTOABOIHBIX
BEChbMa XapaKTepHa cTojiouaras
BEPTUKAJIbHASL OTACIBLHOCTD,
norepeyHasi K MIOBEPXHOCTH
MOTOKOB. IToTOKMU,
OoOHapY>KUBAIOIIHUE STOT THUII
OTJICIbHOCTH, PACUJICHSIOTCS
Ha PsiJT MOJUTOHATBHBIX
KOJIOHH, JIO JIECSITKOB METPOB B
BBICOTY, Pa3JIMYHOIO IUAMETpa.

e .




Pe3ysbTaToM 3KCIIIO3UBHOU JIEATEIILHOCTH ABIISFOTCS
MMUPOKJIACTUYECKUE TTOPOABI, KOTOPHIE CBA3AHBI CO
CTpaTOBYJKaHaMHM. YBJIEKacMas ra30BbIMH BBHIOPOCAMU KUKAS
WJIM 3aTBEPJICBIIAS JIaBA PA3PbIBACTCA HA YACTHU U PA3JICTACTCS Ha
pa3IM4HbIE pacCTOAHUA. [Ipy 3TOM dHIOTEHHBIN, BYJIKAHUYECKUN
Marepuall, Imonajias B BO3AYIIHYIO WX BOAHYIO Cpeay, OTJIaracrcs,
OoABEPrasCch 0CaA0UHON TudPepeHIuaM: 00Ie€ KPYIHbIE
OOJIOMKHM U IJIBIOBI OCEAA0T BOJIM3U NCTOYHHUKA U3BEPKCHUM,
0oJie€ MEJIKUE—YHOCSTCS Ha OOIBIINE PACCTOSIHHUS.
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A vigorous eruption column rises above
Indonesia's Makian volcano in this July
31, 1988, view from neighboring Moti
Island. The six-day eruption began on
July 29, producing eruption columns that
reached 8-10 km altitude. Pyroclastic
flows on the 30th reached the coast of
the island, whose 15,000 residents had
been evacuated. A flat-topped lava
dome was extruded in the summit crater
at the conclusion of the eruption.

Photo by Willem Rohi, 1988
(Volcanological Survey of Indonesia).
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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). i



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. 50

Photo by Chris Newhall, 1984 (U.S. Geological Survey).



NMupoknacTuka
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Tedpa
mecmle \‘
nennbl peckm nanunnm BynkaHunueckue 6o0mMb6bI
Tydbl
Burtpo- Kpucranno- JinTto- KnactuuyeckKue
ArrnoTuHarThbl
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Tyddurbi



Menen - 0,01-10 Mm

Janunnu - 10-100 mm BanyHbl u 6om6b1 100-1000 Mm
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Bynkanndeckass 6om0a, BO BpeMs MMoJieTa HaXOAUBIIAACS B ITUIACTUIHOM COCTOSTHUH.
Haiinena na TonbaunHCKOM A0y, MPUIASHHOW K TOIIIE 0a3aIbTOBOM MUPOKIACTHKH.
(mannbIe U poTo Muponosa H.JI.)
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[IupoknacTtuka oopasyet
-111acThr

-JINH3EBI

-1loToKNM

-N3bIKHU
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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).
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This classic outcrop at Oshima volcano south of Tokyo, shows more than 100
individual layers of pyroclastic-fall deposits. They were produced by eruptions of
Oshima volcano at fairly regular intervals over a period of about 10,000 years. The
dips of the tephra layers do not result from folding or faulting. The lower layers
drape the sides of an old valley. A prominent unconformity in the center of the
outcron is an erosional surface that truncated denosits of the earlier eruntions. The
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BYJIKAHOT'€HHO-0CaJI0YHbIC
OPOJIbI

* IPOJIYKTHI OTJIOKCHUS (TN
IIEPEOTIIOKCHUS )
BYJIKAHOTE€HHOTO Marepualia B BOJIHOU Cpele
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