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(ByNnKaHOKNacTUThbI)




B xoae BynkaHUYeCKNX N3BepXxXeHnmn
obpa3syroTcs

Nae Ob6nomMoyHbIe

Knaccmcbmumpyromﬂ ODORD
Knaccudpuumpyrorca no

Mo XMMUYECKOMY U XVMUYECKOMY U

MUHEepanbHOMYy MUHepansHOMy

cocTaBam coCTaBam,
OCODEHHOCTSAM CTPOEHUS
N YCIOBUAM

doopmunpoBaHug



BynkaHoreHHo-0bnomo4Hblie
nopoabl: TPUTEHETUYECKUX
KITACCA

* 1. 3dhhpy3nMBHO-0O6NTOMOYHLIE — 0Opa3oBanmch
npu Ae3nHTEerpaLumn naBoBbIX MOTOKOB BO BPEMS
X pacTeKaHUA No NOBEPXHOCTU CYLLUU UM NO
MOPCKOMY OHY

* 2. AKCNNMO3UBHO-O0OSTIOMOYHbIE — NPOAYKTh
BYITKQHNYECKNX B3PbIBOB

* 3. BynkaHoreHHo-ocagou4Hble — 00pa3oBanunch
NPy OAHOBPEMEHHOM HaKOMMEeHUM
BYFIKAHOreHHOro 1 0cago4YHoro martepuana



AP Phy3MBHO-00/TIOMOYHbLIE
nopoAabl

 JlaBOBble MOTOKN N SKCTPY3nK, 3aTBEPLAEBAS B HA3EMHbIX
YCITOBUSIX, HaCTO pacnagatoTcs Ha oTaernbHble Mbibbl,
obpasys npuyyanneble HarpoOMoXOeHUA 1 cearbl.
mMbiboBbLIe NaBbl —4acTo Habn. Cpeau NpoayKToB
COBPEMEHHOMN BYINKaHMYECKON OeATENbHOCTH.

 [lpwn 3aTBepaeBaHUn NnaB, N3NNBLLUUXCS HA MOPCKOE HO,
NOTOKM pa3aenstoTcsa Ha 000CcobNeHNsT UBOMETPUYECKON,
OKpyrnowv doopmbl. Bo3HMKaOT nasbl C LLAPOBOU NUNU
nogyLweyHon oTaenbHOCTLIO (Munroy-nasbl). Lapbl nnu
noayLKn1 cnepsa NfoTHO NMpuUrieratoT Apyr K Apyry, B
OaribHenLwem — pasgensaiTca NPoOMeXyTKkamMu,
3aroSfIHEHHbIMW OCa04YHbIM MaTepuarnom.



Subaqueous pillow basalts, Olympic Peninsula, Washington.




« Ecnun 3arBepaeBLUas KpoBsd Unu noaoLlBa NaBoBOro noToka
B NpoLiecce Te4YeHUs B3raMmbiBaeTCcs 1 00NOMKM
LEMEHTUPYIOTCA pacnyiaBoM, TO 0OpasyeTcd naBoBas
Opek4yus (naBobpekyus, knacronasa). O6rIOMKN U
LEeMEHTUpPYOLLAs macca MMEeKT OANHAKOBbIN COCTaB U
brnnskoe cTpoeHune. Takme nopoabl TUNUYHBLI ANs1 HA3EMHbIX
N3NUAHUN.

* B noaBoAdHbIX YCNoBUSX IMbiObl NaBbl NepeMeLLaTCA BHU3
MO CKINOHY, APOOSATCSH, OKaTbIBAKOTCSH, LLEMEHTUPYIOTCS
B3MY4Y€HHbIM UITOM U MENKOOBITOMOYHbLIM MaTepMarnom.
Hapsigy c obnomkamu naB MoryT NOSABAATLCS Yy>XepoaHble
BanyHbl Unu ranbka. CopTnpoBka o6roMo4YHOro Mmarepuana,
KaK NpaBuno, OTCYTCTBYET. Takme NopoAbl Ha3bIBaKOTCS
NaBOKNaCTUTHI.

 [Mopoapl, cocTosLmMe N3 06rOMKOB CTEKNOBATbLIX NOABOAHbIX
rnaB Mony4Ymnu Ha3BaHne rmarioknacTuTbl. [ManoknacTuThbl
NHorga obpasyloTcs U B HA3eMHBbIX YCIOBUSIX MPU
NMPOHNKHOBEHMN NaBbl N0 NegaHON UITU CHEXXHbIN NOKPOB



Structures and Field Relationships

the left. © John Winter and Prentice Hall.




JKCNSI03MBHO-00/TIOMOYHbIE
(NMpokKknacTu4yeckue ) nopoabl

« BynkaHun4deckune n3BepXeHmns HacTo CONMpPoBOXOatOTCSH
MOLLHLIMM B3pbiBaMu, MPU KOTOPLIX B BO3aOYyX BbibpackiBaeTcs
bonbLIoe Konn4yecTBo 06NoOMKOB, NpeAcTaBneHHbIX 1)
TBEpAELWMM B MOMEHT BbIOpoca pacnnaBom, 2)
obpasoBaHHbLIMU Ha rybuHe Kpuctannamu, 3) matepunariom
BYJITIKAHMUYECKUX NOCTPOeK. HacTb 06r10MKOB pasneTaeTca u
nagaeT Ha 3eMJI0 B BUAE BYIKaHMYECKMX OOMD, nanunnen nnu
nennoBbIxX YacTuu, obpasys TEDPY.

e Jlanunnw - okpyrnble Unu yrrnosarble ByNKaHUYecKne BbiIopocshl
pasMepoM OT ropPOLLUHbBI A0 rPELIKOro opexa.

* Tedppa — BynKkaHOKNaACTUYECKUN PbIXNbIN MaTepuan (nenen,
rmMblObl, 6oM6bI, nanunnun). CuemeHTUpoBaHHas Tedpa —
BYNKaHNYeCKUN Tyd.






[MpeobnapatoLiasa macca Tedpsbl npeacraBnsieT cobou
otnoxeHnss MMPOKINACTUYECKUX NMOTOKOB -
pacKareHHbIX NaBuH U Nansawmx Ty4, BO3HUKaKOLLNX
BCNeaCcTBME HanpaBneHHbIX B3pbIBOB, MTHOBEHHOTO BbIOpoOCa B
aTMocdepy bonbLLnX Macc ra3a n 0b6r1IoMKoB, ObICTPOro
ocefaHnsi Takonm CMeCUu 1 ee NepeMeLLLEHNSI BHN3 NO CKIOHY.

nMpOKJ'IaCTI/ILIeCKI/Ie NOTOKN HEOOAHOKPATHO BO3HUKAJIN HaA
rMa3ax YesioBeka.

dopMMPOBaAHUIO NUPOKITACTUYECKOrO NOTOKA NpeaLwecTByeT
nepenoBasi B3pblBHAsi BOSTHA — CMECb roOpsiY€ero ra3a n Mesikmnx
OONMOMKOB.

3aTeM CrycKkaeTcsl flaBMHa pacKkareHHbIX 005TIOMKOB, a Hag HEN
pacnpocTpaHSeTCd razoBoe 0bnako — nanswias Tyya.

[1pn na3eepxxeHnu enk. CaHT-ABryctmH Ha Ansicke B 1976 .
nanduwiasa Ty4a nepemellanacbh CoO CKOPOCThbH 180 KM/Yac.
PackaneHHas naBuHa crnyckanacb CO CKNnoHa BIiK. Pyaro B
[ BaTEMAane co CKOpOCTbLIO 60 KM/4ac.



Figure 4.18. Types of pyroclastic flow
deposits. After MacDonald (1972),
Volcanoes. Prentice-Hall, Inc., Fisher and
Schminke (1984), Pyroclastic Rocks.
Springer-Verlag. Berlin.

a. Collapse of a vertical explosive or
plinian column that falls back to earth,
and continues to travel along the
ground surface.

b. Lateral blast, such as occurred at Mt.
St. Helens in 1980.

c. “Boiling-over” of a highly gas-charged
magma from a vent.
d. Gravitational collapse of a hot dome.

e. Retrogressive collapse of an earlier,
unstably perched ignimbrite.

/'Airborne

- Vertical eruption

and column collapse
(Mt. Pinatubo,
Soufriere)

Lateral blast

= (Mt.St.Helens)

Low pressure fountaining
(Mt. Lamington, Papua)

Dome collapse
(Mt. Pelée)

Retrogressive collapse

of loose ignimbrite
(Mt. Pinatubo)




OTrnoxeHuns nmpoxnacmqecmx NOTOKOB
NennoBbL(PABPIEIOHT, ’ ]
obpa3oBarncs npu ocaxgeHuu
nansaweun Ty4u

Ash Fall
Deposit

CkonneHust 00yioMKOB
NemM3bl N KPYINMHbIX .
obnomkoB nopoa. Ceetnble
OONIOMKU- NemM3a, TeMHbIe —
HeBYJ1KaHN4YeCKNe ropHbie
nopoabl.

basarnbHbI TOPU3OHT, NULLIEHHbIV

KPYMNHbIX OBITIOMKOB.

rOPU30OHT Nnecka, obpa3oBaHHbIN
nocne nNPoxoXKaeHus nepep,oaoVT{
B3PbIBHOW BOJSTHbI

Pyroclastic Flow
Deposit

Pyroclastic
Surge Deposit




OBbnomku naB, NEM3 U CTEKOST MOTYT UCTbITbIBATb
cnekaHue. Cnekwuneca Tydbl HacTo Ha3bIBaOT
NrHUMOpUTaMN,

UrHMMOpuUT — pasBuTble Ha OBOLLUMPHbIX NIOLWAasX
reofnniorm4yeckne Tena, CoctosiLme BHMU3Y N3 PbIXoro
nemM3oBOro Matepwuana, Hag HAM — NSIOTHOIo
cnekiwierocsi Tyda, HaBepxy — pbIXJ10ro nensa unu
Hecnekwerocqa Tyda

Ty — ropHast nopoga, obpasoBaHHas 13 TBePObIX
00fTOMKOB BYJTIKAQHUYECKOro MPOUCXOXOEHUSA U
00fTOMKOB ropHbIX NOPOA4 HEBYNKAHNUYECKOIO
NPOUCXOXAEHNS, BMOCNEACTBUUN YIMIMTOTHEHHbIX U
CLUEMEHTUPOBAHHbIX

[Mem3a- nopucToe BVIIKaAHN4YecKkoe CTeKIo



[To cocTaBy U CTPOEHNIO OONTOMKOB
pasnuyatoT cneaytoLime pasHoOBUOHOCTH

Ty OB:
e Butpoknactu4yeckue — npeobnagatot
OONMOMKM CTEeKna

 KpuctannoknacTtunyeckue —
npeobragatoT 00rIOMKU KpUCTarnsoB

* JlluToknacrtnyeckue — npeobnagator
ob1oMKM nopon

lepegKo Tydbl UMEIOT CMeLLaHHbIN,
HanpuMep, BUTPOKPUCTaNOKNaCTUYECKUN
COCTaB.




 Pa3HOBMAOHOCTbIO 3KCMNITO3UBHO-O0MOMOYHbIX
nopog ABnsieTcs marepuan Tpybok B3pbiBa
(OnaTtpem) n dpeaTtnyeckmnx B3pbIBHbLIX
N3BepPXXeHnmn (BbI3biBatOTCA CONMPUKOCHOBEHUEM
ropga4en marmbl C NO43EMHbIMU UMK
NOBEePXHOCTHbIMK Bogamu). [Npumepamum
criy>kaT TpyoKu, 3anofiIHEHHbIE
pasgpobrneHHbIMU KUMDEpNMTamMy,
namnpouTamu u np. Hag Tpybkamm B3pbIBa
Hepeako obpasyTcsa Maapbl — yriyoneHus
(B3pbIBHblE BOPOHKW), OKAUMIEHHbLIE BariomM
NUPOKNACTUYECKNX NMopoa.

b) Maar

v 0.2-3.0 km dia.




Figure 4.6a. Maar, Hole-in-the-Ground, Oregon
(upper courtesy of USGS, lower my own). b. Tuff
ring, Diamond Head, Oahu, Hawaii (courtesy of
Michael Garcia). c. Scoria cone, Surtsey, Iceland,
1996 (© courtesy Bob and Barbara Decker).




BynkaHoreHHo-ocago4Hble

nopoabl §
 [Nopoabl cogepKaT Kak BYNKaHOreHHbIN, B TOM

ymcne NMPOKNacTUYECKNIN, Tak N 0cagouHbIN
MaTepwmarn, obpasytoTcs Npu NOCTYMNEHNN B
BOJHble DaccenHbl NEPEHOCUMON NO BO3AYXY
Tedpbl, a TaKkke NPoAYKTOB pa3MbiBa TONMbLKO
4TO 0Opa30BaHHbLIX NaB.

« XapakTtepHble Npu3HaKy BynKaHOreHHo-
OCaao4HbIX NOpOoA: Hann4vne ClomncToCTy,
nepecrnanBaHue ¢ YANCTO 0caaOYHbIMI
nopogamu (M3BeCTHAKaMu, rMmHamMmm u 1.n.),
HanM4ymne opraHMYecKkmnx OoCTaTKoB,
OTHOCUTENbLHO Pa3HOPOAHLIN COCTaB
OOrMOMKOB.






e Jlaxap — rps3eBou NOTOK, BO3HMKAIOLLMN HA
CKITOHE BYIiKaHa

e Jlaxap ropsaummn — rpsa3eBOU MOTOK,
obOpa3oBaHHbIN FOPAYNM MUPOKIACTUHYECKUM
MaTepuanom, ¢ 0osbLIMM KOSTMYECTBOM MNENna,
CMeLUaHHbIM C BOOOM

e Jlaxap xornogHbIN — rpsi3eBon MoTOK,
oOpa30oBaHHbIN U3 PbIXJIOro MaTepuana
BYJIKQHMYECKOro NponcxXoXXaeHud, Ho He
CBsi3aHHbIW HeENOCpPeaCcTBEHHO C U3BEPXKEHNEM
(MpUYMHa — CTOK BOAbI N3 KpaTepHbIX 03ep 1 T.4.)



KnaCCVId)I/IKaLI,VIFI BYJIKAHOKITIaCTUYECKUX TOPHbIX MopoA no ycrioBusaAm

cdhop q
A dy3nBHO-06NTOMOYHbIE OKCNMo3nMBHO-00MOMOYHbIE UM |BynkaHoreHHo-
(NpoAyKTbl Ae3uHTErpaummn NMpoKnacTnyeckme (NpoayKTbl OCao4Hble
NaBOBbLIX MOTOKOB) BYJIKAHWYECKUX B3PbIBOB) (NMpoAyKThI
ObpasoBaHH |ObpasoBaHH |OTnoxeHus |OTnoxeHns |MaTtepu |0QHOBPEMEHHOIO
ble B ble B pPacCeSAHHbIX |MMPOKNAacTN4 |arn HaKoMsieHns
Ha3eMHbIX NOOBOOHLIX  |BbIOPOCOB  |E€CKUX TPyOOK |NUPOKNACTUYECKOIO
YCNoBUSX YCNoOBUSAX NOTOKOB B3pblBa |M O0Cad04HOro
(packaneHH.bl MaTtepuana,
X NTaBUH ” pa3mbiBa U
nanswmx nepeoTnoXeHus
TyM) TONbKO YTO
obpa3oBaHHbIX NaB
N MMPOKNACTUKN)
Pbixnble nopoabl CVHBYNKaHOMUKTOB
[MblboBbIE LLlapoBble Tedpa (MMpoknacTuTbl) ble BanyHbl, MblObl,
nasbl (nogyLieyHsle |[MbIdbl n Cmecb 00nomkoB ranbka, LwebeHb,
) NaBbl 6omObl, pa3sHbIX pa3mMepoB rpaBuK, NECKN,
nanunnu, aneBpuUTbl, NENnTHI,
BYIKaHN4ecC naxapoBble bpekynn
KU nenen
CueMeHTMPOBAaHHbIE NOPObI Tedpounabl (V>90)
JlaBoBble Naeoknactu |[TnpoknacTtuTsl (BySfikaHn4eckue Tydbl) |opToTYPDUTHI
Bpekunn Thl, (V=30-90)
(naBobpekyn |rmanoknact napaTtydduTbl, B

1A

IATLI

TOINA UIACT A




Knaccudukauma BynkaHoknactuyeckmx nopoa no pasamepam o6yioMmKoB

Pasm | CTpYKTypbl OKCMNI03MBHO-00NOMOYHbIE ByrnkaHoreHHo-
ep (NMpoKacTuyeckmne nopoabl) 0Cago4Hble
obno (BYNKaQHOMUKTOBbLIE
MKOB, nopoasbl)
MM pbIXJible CLUEMEHTUPOBAH | pbiXfible CLUEMEHTUP
Hble OBaHHbIE
>50 [MbiboBas [NbIObI U [NbIboBbIE BanyHbl, BanyHHble,
(BanyHHas, OOMObI (bomboBble, [MblObI KOHrIiomep
arnomeparoBas) arnomeparoBble) aTtoBble,
Tydbl MblOoBLIE
bpekunn
50-10 | ncedunT |KpynHOO |nanu |KpynH |Jlann |KpynHoo |[anbka, [@aneyHble
oBad FIOMOYH | NN | ble nnve | bnomMoyH | webeHb KOHrnomep
as Bble |ble aThl,
Tydobl LLLEOHUCTLI
e bpekynn
10-2 cpenHeo cpenH cpenHeo | rpasumn rpaBennTbl
6r10MOYH ne 6r10MOYH
BS ble
2-0.1 |ncammun | menkoob | Bynk | Bynka |llenn | Menkoo6 | [Necku necyYaHNKK
TOBas FIOMOYHA | @aHWUY | HUYeC | OBble | JTOMOYH
b eCKnN | KUK Tydbl | ble
n NecokK (ncammu
nene TOBbIE)
<0.1 |AneBpu |ToHkoOG | Bynka ToHko0O | AneBpuThl, | AneBponnt
TOBas U | NOMOYHa HU4yec FIOMOYH | NEennTLI bl,




