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Jlekumnsa 1 — rmaBHble TEMbI

[IpeaMeT BYJIKAaHOJIOTUH U IMHAMUYECKOUW BYJIKAHOJIOTUU
Hctopus ByaKaHOIOTUH

['myouaHOE cTpoeHue 3emnn (Kopa, MaHTHS, SAPO, TUTOChEpa U
acTeHocdepa, KOHTHHCHTAIbHBIC M OKCAHUUCCKHEC TIJIUTHI)

M cTouHukHy Teria, BO3MOXKHOCTh MAHTUHMHOU KOHBEKIUH.
CBA3b 3EMIIETPICCHUN U U3BEPIKECHUMN

["eommHamMuyueckne 00CTaHOBKH (OKeaH: CpeAUHHO-OKCAaHNYSCKIE
XpeOThl, OKCAHUYECKUE MJIaTO, OKCAHUYECKHUE OCTPOBA; KOHTUHECHTHI:
pU(DTOBBIC 30HbI, OOJIBIIINE MArMAaTHYCCKHUE MMPOBUHIINH; IIEPEXO/T
OKCaH-KOHTUHEHT. OCTPOBHBIC AYTH, 3ayTOBbIC 0ACCEHHBI, AKTUBHBIC
KOHTHHCHTAJIbHEIC OKPAWHEI).

Pacmipenenenne 30H ByJIKAaHU3MA MO TEOJUHAMUYECKUM OOCTaHOBKAM.



BynkaHornornsa — o0 bekThl

e OObeKkTaMu BYJIKAHOMOMNU ABNSAKOTCS BYJIKAHO-
MarmaTuyeckmne CUCTeMbI, ByfnKaHU4eckmne
N3BEPXKEHUS N NOCNEeACTBUS N3BEPKEHUN

“NuTtoH Ae na PypHese

N3yyaeTca CTpoeHme BynkaHoB, 3aKOHOMEPHOCTU
pacrnpocTpaHeHud, napamMmeTpbl o4aros, NPUYUHGLI
N3BEPXKEHNN, BNUAHNE N3BEPXKEHNN HA KNUMaT U

MHOrme gpyrmue Bonpochl.



MeToabl AMHaAMUYEeCKOUN BYIKAHONOMMu

. BI/IByaJIBHBII/I 1 UHCTPYMEHTAJIbHBIM MOHUTOPUHT
e Hurtepnperamnys reoprU3nIECKUX JaHHBIX

e N3zyueHue nedopMannii MOBEPXHOCTH

e Jlerposornyeckoe u3ydeHue MpoayKTOB U3BEPKEHU
* |'eoxumusd ¥ U30TOMHAS T€OJTOTUS

e HccienoBanue ruipoTepMaIbHbIX CUCTEM

e lccienopanue BYJIKAHUYECKUX Ta30B

e CrpaturpaduyecKuii aHaau3 U TePPOXPOHOIOTHS
* l3yuyeHue peoiorui MarmMal

* l3ydeHHE KHHETHUKHU IIPOLIECCOB B MarMe

* TepMOIAMHAMHUYECKOE MOJICIIUPOBAHME

e MaremaTtnyeckoe MOJACIUPOBAHUE




VicTopuna BynkaHomnormm — atan
Ha6moneH|/w|

HackanbHbi pucyHok B Catalhoyuk (AHaTonusa, Typuma) — nepsad
KapTa U nepBoe n3obpaxeHune ByrikaHa, HEONUT, 6.2 TbIC. OO H.3.
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CaHTopUHK
YnomsHyn nssepxeHue tuna Kpakaray, npousowlegulee B
(428/427—348/347 0o H.3.) 1600-1630 r oo H.3. n Bbi3BaBLUee UyHamu B CpeanseMHOM
mMope. CoBpeMEHHbIE BYNKaHOMOM oueHnnm oobem B 39-
60 km3 DRE (B 3-4 pa3sa 6onblue KpakaTtay), BbICOTY
3PYNTUBHOW KOMNOHHbI B 30-35 KM.

[MnaToH
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[Tnuaun Crapmun (61/63 —ok. 113)
(2379, 25 apr.) JIBa nmucbma Tarury

Kapn bptonos «llocnegHun aeHb Nomnen»



C.I1.Kpamennnnaukos S William Hamilton  James Dana Henry Sorby
(1711-1755) (1730-1803) (1813-1895) (1826-1908)

[MpakTnyeckn kaxabin reonor XVIII-XIX
BeKa nocetLyan 1 onuckiBan BYSKaHbl
BYNKaHU4YEeCKME Nopoapbl.

OTOT Nepmoa xapakTtepusyeTtcs
nepexoaoM OT MUCTUYECKUX K HAYYHbIM
npeacTaBfieHUsIM O NpUpoae BYIKAHOB.
Cpeau nepBbIX BYfNKaHOMNOroB
npeobnaganu neTporpadbl

I'. PozenOy1 A.Jlakpya
(1836-1914) (1863-1948)



Fapyn Tasues  Anexcanap Huxonaesud Buagnwup Usanosnu | €0pruf CTenanosuy

(1914-1998)  3apapuuxuii (1884-1952) Broxasen (1893-1993) [ opuxos (1921-1975)

Xucaur Kyno bopuc MBanosuu Iluiin  TarssaHa MIBaHOBHA

Oner HazapoBuu
(1910-1969) (1906-1966) ®ponosa (1922-2007) o umer (5937_1998)



HMBan BacuineBuu
Curypaccon MerjekeciieB

Xapanbzlyp Tom CuMKHH Cercu Haxkana

JxoH Crus ICr[a e KOpwuii bopucosuy Mecro s Bamen
Olixens0eprep P Cne3un dboTtorpaduu



[laBanTe BO3bMEM U PaCCMOTPUM BHYTPEHHEE CTPOEHME 3eMnn




Cencmumnyeckasa moaerb CTPOEHUS
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[IpuMepHbIe penepHble Lndpbl
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Geologische Vereinigung.

Die Entstehung der Kontinente '),
Von Dr, Alfred Wegener (Mavborg i H.).
Mit 3 Textfzuron.
(Vortrag gehalten anf der Hauptversamminng zo Frankfart a. M. am 6. L 1912)
I. Vorbemerkune.

I folgemden soll vim erstor Versueh gemacht werlon, div Grossformen

dor Erdrinde, d. b, die Kootinentaltafeln ood die oseaniselen Becken, dureh Asnlder-Pe”egrl ni,
pin sinzires wnfassendes Pringin cenetizclh »o dewbton. nfmlieh odue der hor-

Anbbhpen Berenep . 620
(1880-1930)

oo . - =, Fossil evidence
/(W:isrrs.lo‘#” AFRICA : ..} of the Triassic
0" - __’f/".s.'fn?smﬁ e land reptila

LySIToSaurus.

SOUTH AMERICA

i
Li ssﬁ remaing of

Cymognathus, 8 Fassils of the fern
Triassic land reptila Glossopteris found
approxmataky Fozsil remaing of the in all of the southem
P I/ICYHOK A . B ereHep a, 3 mlang. frashwataer reptile continents, show that

Mesosaurus they were gnce joined.

JEMOHCTPUPYIOLIUN Apeii) KOHTUHEHTOB

AprymeHTbI cyLlecTBoBaHNA [OHOBaHDI
200 MnH.neT Hasapg



Arthur Holmes

B1928 npegnonoxun
CyLLeCTBOBaHME

MaHTUMHOMN KOHBEKL U

KakK NpuUYnHy gpenda KOHTUHEHTOB

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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VICTOYHUKM Tenna n ocTbiBaHne 3eMnnn

e Teruio 3a CYET paJOaKTUBHOTO

pacmazga - 21083 W,

OT BpeMeHH nonypacnaga Q~(t)V2

BpEMEHA ToJIypacnaaa s
IPUPOJIHBIX U30TOIOB:

2381 = 4,498* 10°

232Th = 1,389* 100

40K =1.250x10°
 [|'paBuTallMOHHAA SHEPIUA 3a

CYET IepepacupeaeiiCHUus Mace

* llpunuBHas sHEprus 3a CUeT
B3aumoieiictBua ¢ COJHIIEM U
JlyHon

e CyMMapHbIN TEILIOBAS
noreps —4.4*1013 W.

HNcxonsa n3 3Toro 6aranca 3emiid
JOJ’KHA OCTHIBaTh Ha 1 rpaayc
B MUJIJINOH JIET

MakcumyMm Temnepatypbl? - Tul

SO "W ey

1

200

Figure 4-4 Mean mantle heat production rates due to the decay of the
radipactive isotapes "1, "5, " Th, and *°K as functions of time measurec
back from the present.



TennoBou NOTOK U reoTepma

(a) OCEAN CONTINENT 2
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B0O3MOXHOCTb KOHBEKLNW

g'i&TdS- * Ra=yucio Penes
! SR

J = yCKOpeHHEe CBOOOTHOIO IMaJCHHUS
* d = xapakTepucTHYSCKHA pa3Mep 00JacTH KUIKOCTH
* AT = pa3HOCTb TeMIIepaTyp MEXAy CTEHKAMU KUJKOCTH
* V = KHHEMaTU4YECKas BSI3KOCTh KUJKOCTH
* 0L = TeMIepaTypoIrpOBOIHOCTD KUJIKOCTH
* B = koa(pHUIMEHT TEIIOBOTO PaCHIUPEHUS KUIKOCTH

Ra

/¥

o Kpumu4eckoe 4ucrio Pernes nexum e ripeoersiax 678-2772
B 3@aBUCUMOCTW OT rPaHMNYHbIX YCIOBUN.

e [1na BEpXHEMAHTUNHOM KOHBEKLUMM Ra = ~106
e [1na kKoHBeKUMM Bcen maHTum Ra = ~10’

Ecnu cywecCTBYET BblaeneHne Tersia BHyTpu CJiod, ToO
Ra= gGA* de/kky , mo ecmbw yucno Panes 6yoem ewe 6onvuie



Tpu BO3MOXHBIX cLeHapud
KOHBEKLINW

trail Ciceanic ridge

T

B. Whale-manile convection C. Deep-tayer model
Copyright £ 2008 Pearson Prentios Hal, nc. Copyright £ 2006 Pearson Frerios Hall, inc.

Ocean [MpoBepoYHbIE HABMOAEHUS:

1) Cencmuyeckme gaHHble u
TENnoBble NOTOKK

Slakb-pull
at trench

2) Pasmepsbl s4eek 1 BynKaHn3m

3) MameHeHne ByrnkaHnama BO
BpeMeHn, Apend KOHTUHEHTOB U
CKIlagyaTocCTb

A. Layering at 660 kilomaters
Copyright € 2005 Fearson Prentice Hall inc



Pe3y.m)TaT1)1 MOACJIUPOBAHHUN KOHBCKIIUHA C Pa3s/iiYHbBIMHA
I'PaAaHUYHBIMH YCJI0OBHUIMH

a)

Ra=4x107, const v

Bboiee BiI3Kasg HUKHSAS
MAaHTHU S

TO €, yTO b.

BHUJI ITOBEPXHOCTH 71 D.
Ra=108, const v.

38% Teruia u3 sapa.

C ydeToM (pa3oBOro nepexojia
Ha riayoune 670 km.

TO XK€, ¢ 00Jiee BA3ZKOU
HIKHEW MaHTHEMN.

38% Teruia u3 sapa.

Lupei Zhu, 2007
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C) 2003 Prentice Hall, Ine.
A Pearson Company

- 200 Million years ago




N CynepKOHTUHEHTHI!
. A S 1A
s * Vp — 3 MIIpa. J1.H.
(Rogers,2002)
*Kenopsena — 2.7 MIIpJ.J1.H.
(Williams et al.,1991)

S
S
\l@
*Hyna (Komam6us) — 1.8-1.5 map.1.H.

(Rogers&. Santosh, 2002)
. ePonunus — 1.1-0.7 mupa.i.H.
m //_—NL (Dalzid, 1991)
@ [TannoTus — 600-540 miH. 1.1.
(Dalzid, 1997)

=
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JURASSIC CRETACEOUS
135 million years ago &5 million years ago

ALSTRA, L&

PRESENT DAY



CBA3b 3eMNETPACEHNN N N3BEPXKEHNI

AlanL.Jones, | Cyxauatk nporpammy:
Purdue University | hin-//bingweb.binghamton.edu/~ajones/

World Earthquakes & Volcanic Eruptions, 1960 to present

e 11992 Jun 23
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http://bingweb.binghamton.edu/~ajones/

CBA3b 3eMIETPACEHUN U N3BEPKEHNU

e 3eMnNeTpsCeHns U ByNKaHU3M NPUYpPOYEHbI
K rpaHnLaM TEKTOHUYECKUX NINT

 He BbIABNEHO NMPOCTPAHCTBEHHO-
BPEMEHHOW CBA3U MeXay KPpynHbIMU
3EMIIETPACEHUAMU N N3BEPKEHNAMMU

 MenKo®OoKyCHblE 3eMNETPACEHUSA ABMSAIOTCH
npeaBeCTHUKaAMN U3BEPXKEHUN




[1BM>XeHMEe OKeaHNYEeCKOU NINTbI OT PUPTOBON 30HLI K KOHTUHEHTANbHOW OKpanHe

() 2003 Prentice Hall, Tne
A Pesrson ( ampany
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older fault ridge older Volcanoes
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MowHocTb okeaHnveckux niant 80-100 KM, OHM BKIHOYAIOT B cebA
KOPY 1 NMNTOCPEPHYIO MaHTUIO



YcnoXxHeHne Ao 4 TMnoB no3vunm
BYJIKAHOB

Island Mid-ocean Oceanic SUMu'ﬂinn- Rift
arc ridge intraplate rone volcanoes  zone
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Shminke, 2004



Cepth (km})

[1aTb TMNMOB OOCTAHOBOK
OCTPOBOAYXXHOIo BYNKaHMU3ma

Back-arc basin Magmatic arc Forearc Trench a
Spreading axis f‘-.[-'u!gn'll.l.l!il.' P :]J:'.:I;i-li-, Byj-I KaHn4yeckKkunue ﬂyr”
i SR Fesim prisim - high o
3agyroBble 6accemnHsbl

OcTpoBOAYXHBIN PUPTUHT

[Mpenayrosoun ByfikaHU3M

[TocTOCTPOBOAYXHbIN
BYIKaHU3M

-— Axtheraosphers
s
<= Flate moticns

¥ Partial melt dingir
@ Areas of melt
El:"'l'lli.'rml".ll'l

Fluid pathway=

4K Ll 20) LK 0
No vertical exaggeration Distance from trench (km)



KOHTUHEeHTanbHbIE
PUAPTHI

T-136 East African Rift Valleys




CKOJ1bKO BblaenaTb 0OCTaHOBOK
COBpPEMEHHOro ByJrikaHmama?

CpeIMHHO-OKEaHUYECKHE
XpEOTHI.

*MeneHHbIA CIIPEeuIuHT
*BBICTpBIV CIPEUIUHT

["'opsiune TOUKHU:

Courtillot et al.,
of hotspots
in the Earth's mantle, 2003

OCTpOoBOAYXHbIN
BYJTIKAHN3M:

Kak MMHMMYM 5 Trnos

KoHTHuHEHTAIBHBIE
PUQTHI:

* AdpukaHckuil TUM
* baiikano- tvn

[TonBOoHBIE TOPBI

TpoliHbIE TOUYKH U
KOMOWHUPOBAHHBIC TUIIBI:

CKOJIBKO OOBEKTOB —
CTOJIBKO Y THUIIOB
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Igneous and Metamorphic
Petrology
Myron G. Best, 2003

A) Tennootgada 3emnu no
Windley,1995

B) CxemaTtndeckoe
COOTHOLLEHNE NPOAYKTUBHOCTU
(Mnn cTeneHn CoXpaHHOCTW)
HEKOTOPbLIX BaXXKHEULLUNX TUNOB
MarmaTuyeckmnx dpopmaumn.
KomMmaTtnnTbel npuBeaeHbl No
deWitt, Ashwall, 1997

C) POCT KOHTUHEHTOB O
pasnuUyHbIM Moaenam



BynkaHn4yeckaa onacHOCTb

 Hauwunas c konma XVI| Beka ByJIkaHUUECKHUE U3BEPKEHUS YHECH OoJiee 222 ThIC. )KU3HEH

e 3 HEX OCTPOBOIYKHBIC aHIe3UTOBBIC ByJIKaHbl — 210 Thic. sxu3Hei (209722)

XKepTBbl BYIKaH CTpaHa roa To6a — 74 ThiC. N.H. 99%
>2 MnH. Huaynaputina [epy 1600 HaceneHua (60 MnH)?
92,000 Mount Tambora WHooHe3us 1815

36,000 Krakatoa NHooHe3ns 1883 CaHTopuHKM 1650 A0 H.9. —
29,000 Mount Pelée MapTuHuka 1902 ?

23,000 Nevado del Ruiz Konymbus 1985 lennoyCToH 640 ThiC M1.H. -
18,000 Mount Vesuvius WTtanus 1631 ¢

15,000 Mount Unzen AnoHund 1792

10,000 Mount Kelut NnooHesuns 1586

9,350 Laki NcnaHausa 1783

6,000 Santa Maria [BaTemana 1902

5,115 Mount Kelut NHOoHe3us 1919 Tanguy et al., 1998



[loBegem nepBble NTOTK

* /ayyeHune npupoabl U Xxapaktepa BynkaHu3ma
TpebyeT KOMMMEKCHOro noaxoga, NPMMeHeHUA
MHOIMMX MeToA0B pa3fnyHbiX HayK. OCHOBHbIMU
MeToJaMUn BYSIKAHOMNOIMm sIBMAKOTCSA
reofiorm4eckne u neTposriormnyeckme nccnegoBaHus
N MEeToabl MaTEMAaTUYECKOro MoaenmMpoBaHUsS.

 Ha 3emne HabntogaeTca orpoMHoOe pa3Hoobpa3sune
NposBNeHNN BynKaHU3mMa, CBA3aHHOIO C
pa3HOObpa3HbIMUN FrEOTEKTOHNYECKNMMU
obcTaHoBkamu. CyllecTByroLme
KnaccudoukaLMOHHbIE CXEMbI SIBNAIOTCA
npeaBapuUTenbHbIMN.



