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OkeaHuyeckue O-Ba KAK KpynHeulume
BYJIKGHUYeCKue CTPYKTypbl 3emnu
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3. [Tode00HbIe Xxpebmbi Kak cried amux
8)/IKaHUYECKUX Npoyeccos

1. Pasnuumsa ckopocTe ABUXeHUS OTAeNbHBIX
HPOTMBopeqMQ YUYaCTKOB B Nnpefesniax OAHOU U TOU Xe NIUTHI

\ 2. Hanuume BynkaHU4eckux apxunenaros
N30METPUYECKOU (POPMBI




A MmoxeT asuranca nnom |?

The Hawaii-Emperor and other seamount chains in the Pacific
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1. Knaccuka — uameHeHue
HanpaesieHuUsi MUxo0oKeaHCKOU ninumsl
npu hukcuposaHHOM NOMOXEHUU
2o0s108bI [@asalicko20 niroMa

2. O0HaKo cpaeHeHus1 07151 N00800HbIX
yeneu Rutura u Louisville
nokasbiearom, Ymo UMEHHO UX NJIFOMbI
6b11uU cmayuoHapHbI, mo20a Kak
lasalickuu Hayan cMew,ambCs Ha 02
npumepHo 50 mMnH. nem Ha3ao!




KaHapckue o-Ba u 3eneHoro msbica (Capo Verde)

UP‘E‘& L.' ”

Ve L

s :
"|I ' .~
’ﬁ%’*’ (e

ot s, ] -"‘T
o v OC=T HQBad. 3\,

| 3enenoro meTee @ A o
: &r-.l;- I :"T l%’l . ‘#"_.:.:!_-. " . h.-: I b L1
‘.! J. ‘.r;.l p, -F e 'h-l S

(]

1%




Hpyrue npotusopeumsa “"knaccuyeckou” teopuwm

Distance from Africa (km)
o

o
1 I 1 L | 1

: -

La Palna
. 5

Tenerite =

Gomera

Gran Canaria

[

Lanzarole

-
.

Fumh-mma

—| Agproximaie age progression of shield phases : 18 mmia |7

ﬁLamm

Fuertesentura

Tenerie

}I‘ r Gramn Canaria

La F'.BImEl

La

%
qw_E-’
-

=10

=15

20

=25

Aga (ka)

- El Hierro

tol g &
He™ | 5
. ._"'"'" [ 7T

i TN b I-T AT IE il .. L

il S 0L

1983) of the Canary Islands viewed
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Cxema 3apoxpeHus rnobasnbHLIX NAHOMOB
KaK pe3ysibTaT KOHBEKLUU B MAHTUU
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HNaHHbIE cencmuyeckou
TOMOrpagpumu

(b) 2850 km (2%)
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PacnpedeneHue omHocumesnbHbIX
memMnepamyp e Hedpax 3emu




TTaTb rNagHLIX BYNKAHUYECKUX Cepum
ropaymux Touek

1. Toneumosas:
om 6a3anbmos 00 gheppodayumos

2. Hampueeas cybujenoyHasi:
2asatum — myoxuepum — beHmopeum

3. Kanueeas cybuwienoyHas:
basanbm — mpaxumogas

4. bazaHum — meghpum - poHONIUMOBASA

5. HegpenuHum - ¢poHonumoesas




Toneutosas cepus

B kayecTBe Hanbonee NPUMMUTUBHBIX MOPO OHa MOXET BKMOYaTb
MUKPUTBI, HO 0ObIYHO HadYnHaeTcst oT O/-ToNenToB U 3aKaH4YMBaeTCs
KBapLeBbIMW AaUuTaMmy UnNu Tpaxutamm, MHorada puonuTamu.

[MpOMEXYTOUYHBLIMU YneHaMu ABNAKTCA gheppobasaribmel U
eppoaHdesumsi (ucraHOUMBbI)

Key:
@ Tristan da Cunha

Na,0 + K,0
=

4]




HaTtpuesas cybuienouyHas cepus

AHKapaMuTbI - 3TO NMOPoAbI, rAe napareHe3nc BKpanneHHUKOB
npeacTtasrieH accounaunen OI+Cpx (npudem Cpx > Ol)

FaBannTbl — 3TO cybLLENOYHble 6a3ansThl

MymKkuepuTbl SBRAAIOTCA CyOLLENOYHbIM 3KBMBAaNeHTOM aHOEe3UTo-
6as3ansToB TONENTOBLIX CEPUN

BeHMopeuTbl - Nopoabl CpeaHero coctasa

L}

B aTux accoumnaumsax Key:
@ Tristan da Cunha
npeobnaaatoT nopoabl
OCHOBHOro coctaea (4o 85%),
cpegHue coctasnsoT 10-
15%, a kucnble - He bonee
1-3%.
LLiInpoko pacnpocTpaHeHbl Ha
OCTpOBax BCEX OKEaHOB U
dopmupyrotTcs 06bIYHO B
Ha3eMHoN 0bCTaHOBKe




AHKAPAMUTEI — ONMBUHOBbLIE 6A3aNbTLI
— FaBAUUTBL — MYAXUEPUTLI

[[@aBannT — nopoaa
NPOMEXYTOUHasA Mexay
OJ/IUBUHOBbLIM basasribmom

‘ (okeaHuTOM) U1

MyOXXuepumom
Ocmpos Madazackap

OnusuHossIl
b6asanbm

AHkapamum c 0. @yapmeseHmypa M LYY SR Ll S :
(KaHapckue 0-8a) G A8 s G e o >

PECE AT s :
- Mugeariet - credit: Imperial College London]
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Kanuesasa cybuienovyHas cepus

Pa3BnTta HE3Ha4YMTESNbHO N U3BECTHA BCEro Ha HECKONbKMX OCTPOBaX
(KepeaeneH, [ogp, TpucmaH-0a-KyHbs).

Cnaratouime ee nopogbl N0 COOTHOLIEHUAM Lwenoyun — SiO, Brm3skum K
npeablayLen, HO OTNIMYAKOTCS BbICOKMM coaepXXaHMeEM Karnus.

[axe B Hanbornee NPUMMNTUBHBIX OCHOBHbLIX MOPOAax KOHUEeHTpauus
K,O mMoxeT coctaBnaTb okosio 2 mac. %.

L}

[TocnegoBaTenbHOCTbL NOPOL oo
BKITIOYaET aHKapaMMUTbl, o Tristan da Cunha
ONIUBUH-NENLMNTOBLIE
0asanbTbl, TpaxmodbasanbTbl
U TPaxuaHOe3unTbl.

3aBepluaeTca cepus
Tpaxutamm unm
dooHONMMTaMu, pexe
nenuymToBbiMN TEPpUTaMIU




basaHUT - TeppuTt - poHoNUTOBAA Ccepus

BoraTble aBrMToM aHKapamMuTbl — LWenoYHble 6a3anbTbl —>
6asaHnTbl — TeppUTLI.

POHOMNUTLI N LLENOYHLIE TPAXUTbI, KaK KpauHUM NPOaYyKT
avpdepeHumnaumm, NPUCYTCTBYOT B PE3KO NOAYNHEHHOM
KonnyecTtse

L}

Key:
Accoumnauum 3T nopoa o Tristan da Cunha

TaKKe PeaKu.

Tunu4Hble nposierieHus
u3leecmmHsel Ha 0. Taumu u
ocmpoeax [euHelicko2o
3anuea 8 AmrnaHmuke
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AHkapamutbl KaHapckux ocTtposos
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Cmon6yamas omdenbHocms ¢hoHonumoe Ha Jla-lFomepe




TTpumep 6a3aHUTOBOU -(POHONUTOBOU accoumaumum Ans
ussepxeHua Montana Reventada
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Top breccia

Massive, porphyritic
l: phonolite

After Wiermaier,
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Fig. 2.2: Main outcrop of the Montafia Reventada composite flow. Mote the volume relations of the basanite to

E3x, L3t Awriil view of fhie Ly Canadas Colert with thic sietred eomuples of-Teide-Tien Vatjo;, View sowanls the phonolite. The inset shows an opened fracture within the basanite that has been filled with phonolite.

South-South-East. Image courtesy: NASA.

Massive basanite

Flov bansdinm

W Fhonclite

B mafic enclaves

B sesanie

B rhonolite groundmass
B sasonite groundmass

Average

Fig. 2.9: Multi-element variation diagram of the components of the Monrafia Reventada eruption. Samples
normalised to primitive mantle (McDonough & Sun, 1995). Groundmass and whole-rock samples of each group
are similar. Enclaves are similar to the basanites except for increased Cs, Bb, Ba, Th and Pb. Phonolites are fur-
ther enriched in these elements and, moreover, have a marked negative Sr anomaly and positive £r anomaly.

Sample/Primitive mantie

Fig. 2.1: Aenal view of the 900 BP Montana Reventada lava, light grey ficld denotes the extent of phonolite . |
lavas, dark grey the underlying basanite lavas (Google Earth, coloured fields are the geological map of the post-
collapse succession on Tenerife after Carracedo et al., 2008). The star indicates the location of the sampled out-
crop.
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HegpenuHut - qpoHonurosasa cepus

CnoxeHa HedenmHuTammn, MeHee pacnpoCTPaHEHHbIMU
MEnaHOKpaToOBbIMW aHKapaMutamm 1 HedbenmHoBbIMM Dasansramu,
elle pexe HedennHOBbIMMU POHONMUTAMU U LLEMNOYHbIMU TPpaxmMTaMu
[ToooOHbIe accoumaummn Takke peaku, a oobembl criaratolmx nx
Nopoa HE3HAYUTESbHbI.

N3BeCTHbI Ha ocTpoBax '
ATnaHTukun: TpuHudao, Key:

@ Tristan da Cubig
0-8a 3er/ieH020 Mbica

BeH4atoT aBontouunto
BynKaHun3ama [[aBanckmx
OCTPOBOB




TTeTtporpagua u muHepanormus BynKaHUTOB
OKeaHU4YeCKUx nnuT

TOJIEUTbI Cpegu BrkpanneHHukos Pl, Ol n Cpx moryT
NOABMNATLCA OPTOMUPOKCEH U TUTAHOMArHeTUT.

[MpucytctBne Opx BMECTO UNM COBMECTHO ¢ Pig — oauH 13
[MaBHbLIX NPU3HAKOB, OTNMYatloWmMx 3T accoumnaunm ot
TONEUTOBLIX CEPUN CPEOANHHBIX XPEDOTOB, OCTPOBHLIX OYr U
KOHTUHEHTaNbHbLIX TPaAnnoBbIX NPOBUHLN.

Peskoe npeobnagaHue nopdpumpoBbix nopod. [oyutu
OTCYTCTBYIOT adoupOBbIE€ PA3HOCTU, KOJTMYECTBO
BKpanneHHUKOB 3HAaYNTESNbHO BblLLE

OcHOBHas Macca NpenmMyLLEeECTBEHHO MHTEpPcepTanbHas
NN BUTPOoounpoBad




TTerporpagpua u muHepanorus BHYTPUNAUTHLIX BYJSIKAHUTOB

CYBLUEJIOYHbIE BA3AJbTbI LLnpoko
pacrnpocTpaHeHbl TUTaHUCTbIe aBrnThl. B
OCHOBHOW Macce MOryT MOABMATLCA
Kanuesbl MNoSsIeBON LLNAT N aKLLECCOPHbIN
HedenuH

LLIEJIOYHDBIE BA3AJIbTbIl kanneBbin
nosieBou Wwnart u penbginatonabl (HeenuH,
NenymnT) CTaHOBATCS rMaBHbIMU MUHEPanamu.
B ©onee Kucrblx YrieHax cepum nosiBNseTCss
BMOTUT. 3aMETHYIO POSIb UTPAKOT aKLLECCOPHbIE
MWHeparbl, B YaCTHOCTW anaTuT n cdeH.
[MnpokceHbl coaepxat 6onbue Na un
npeacTaBfieHbl SrMPUH-aBrMTOM UNK
Sr’MPUHOM.

of = olivine, ankara = ankaramite, hil = hornblende.
Figure modified from Delcamp et al. (20012)




BrnroveHua maHTUUHLIX nopoa 8 6asanbrax
BHYTPUNAUTHLIX O6CTAHOBOK

PasHoobpasHbIe NepuAoTUTSL C

Kcexonume npeobnaaaHuem nepLONUTOB

KomarmatuyHocTb U Koppenaumm
COCTABOB BKJIFOUEHUU U
BMeLlarowmx 6a3anbTos

[oMeo2eHHbIe




TTETPOXUMUA N TEOXUMUNS BA3ATIbTOB
OKEAHHNYECKUX OCTPOBOB (OIB)




CpasHeHue coctasos Tunu4HbIX N-MORB u OIBs

N-MORB BynkaH Cp.6azansT
(cxs. 332) | TuHrmynu Kunayaa
(Mcnanams) (Faesaiim)

50.91 48.10 51.23
1.04 2.00 2.44
1457 14 91 14,14
10.56 11,78 10.85
0.20 0.20 0.17
7.20 782 7.00
12.21 1137 11.22
Na.O 2.19 2.63 2.30
K20 0.16 0.37 0.41
P.0Os 0.09 0.22 0.22
Mg## 0.549 0.542 0.535
Mg# = MgO/(MgO+FeQ)




Hopmuposka coctaBoB BHYTpUNAUTHBIX 6a3anbtos
Ha N-MORB
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PacnpepeneHue P.3.3. B 6asanbtax Nasauckux o-sos
U A3opcKoro apxunenara

o Kilauea tholeiite

o Mauna Loa tholeiite

@ Kohala alkaline basalt
o0 Azores alkaline basalt
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Bapuauum usotonHoro cocrasa cBUHLUA B BYSIKGHUYECKUX
NOpPOAAX OKeaHUYeCKUX OCTPOBOB
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TTpocTeMlume CXeMbl CMelleHUs pasHbLX
M30TOMHBIX UCTOYHUKOB




Sr-Nd cuctematuka BysnikaHUYeCKUX MOPOA

OKeaHU4eCKUX OCTpOBOB
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Cxema OKeaHUYeCKOro MAarmaTmUsma C y4eTom
B3AUMOAEUCTBUSA AenneTUpPoBaHHOro u oboraueHHoro
MAHTUUHOIrO UCTOMHUKA
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eHeTuuyeckue cueHapuu ana KaHapckou
BYJIKGHUYECKOU MPOBUHLIUU
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TENERIFE

Fig. 14.7 Comparison of
the M > 2.0 seismicity of
Tenerite and Hawai in the
pertod 1960-2012 (1GN
and UGS Earthgquake
Hazards Program,
Rectangular Area
Earthquake Search
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Fig. 2. Main geomorphological and sirectural feaares of Fogo (Lefi) Perspective view from the south. {Right) Topographic map of Fogo
{SETM model), also showing the modem rift zones; consour limes are in metres. Adapied from Day et al { 1999) and Fonseca et all (32003,
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Crustal partial
melts

Assimilation,
partial melting,
mixing, diffusive

exchange
Crustal partial
malis

ICD untry Rock

Fig. 9.2 a Olivine pyroxene basalt. Phenocrysts of

Fig. 9.1 Idealised sketch gpnauaite (cpx). olivine (of) and opague oxides in a
Decgan) hypocrystalline, mafic matrix (PP; 10x). b Olivine
pyroxene basalt with plagioclase. Phenocrvsts of augite

[ )

Fig. 8.1 The 1706 volcanic eruption of Garachico in an
anonymous contemporary painting copied by Ubaldo
Bordanova in 1898. The lava flows cascaded down the

" Ly

{cpx), olivine (of), sieve<textured plagioclase (plag) and
opaque oxides in a hypocrystalline matrix with plagio-
clase microlites. (XP; 10x)

Fig. 9.4 a Trachybasalt from the Galeria Salto del olivine in a hypocrystalline matrix. (XP: 103 ). b Aphyric

Frontén {5600 m), containing frequent plagioclase of basanite bearing mesocrystals of plagioclase with scarce
sodic composition together with augite and subordinate  mafic microlites in a felsic matrix. (PP; 10x)

cliff and partially filled the harbour, the most important
trading port with South America in the Canaries

Fig. 9.3 a Plagioclase basalt from p3hoehoe flow with  plagioclase basalt Mesocrysials of plagioclase dominate

predominant plagioclase phenocrysts, and less augite and  over mafic minerals in a feldspathic matrix (XP: 10x)
olivine in a hypocrystalline matrix (XP: 10x). b Micro-




