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I

Thiscommunicationgivesabriefsummaryofconceptsonsomemostimportant

tectonicfeaturesoftheEarth'SlithosphereinLateMesozoicandCenozoicandonthe

parttheriftstructuresplayedinit.Globalkinematicsoftectonicmovementsand

possibledeepprocessesdefiningthemarealsodescribed.Someofthebelowdeveloped

conceptswereelaboratedbytheauthorandA.M.NIKISHINandpresentedinarecently

publishedarticle[8].

Theworldsystemofintra-oceanicriftridgesandinter-andintra-continentalrift

zonesrepresentingtheirblindterminationsorlateralramificationsareknowntoplay

anexceptionallyimportantroleinthenewestglobalarchitectureofthelithosphere.As

seenfromFig.1and2themainelementsofthissystemaresublatitudinalriftbeltsof

theSouthernoceansurroundingtheAntarcticcontinentbynearlyacontinuousringas

wellasfoursubmeridionalintra-oceanicriftbeltswhichleavethisringinthenorthern

direction.

Threeofthesebelts-Mid-Atlantic,WesトInd0-OceanicandEastPacific-arewell

known;thefourth- West-Pacificwasfirstdistinguishedbyusinthementionedwork

asaunitedtectonicelement.Itisremarkablethatallfourmainsubmeridionalrift

beltsarespacedapproximatelyby900fromeachotherbythelongitudeandallofthem

aresubjectedtosharpdisplacementwestwardbynearly300intheequatorialzoneafter

whichtheycontinuetomovenorthwardandgraduallydegenerateanddieoutat

differentlatitudesofthenorthernhemisphere;theWest-Ind0-Oceanicbeltearlierthan

theothers,thenWestandEastPacific,andfinally,thelongestMid-Atlanticbeltnear

theNorthPoleoftheEarth.Thesestrikinggeometricregularitiesofthemodernworld

riftsystemcannotbeaccidental.Thereforeitisdifficulttoassumethemainriftbelts

inPaleogeneorLateCretaceoustobelocatedontheEarth'ssurfaceinachaoticway.

WithregardtotheMid-Atlantic,West-Ind0-Oceanicand,evidently,WestPacificbelt

wemayconfirmthattheirmutualdislocationontheEarth'sfacedidnotchange,atleast

sinceLateCretaceousepoch.Thereforewemayassumethatthefourth-EastPacific

riftbelt- duringthistimealsopreserveditsmoreorlessstablepositionwithregard

toothermainriftbeltsofoceansanddidnot"wander"inthePacificspacesimilarto

* ReadontheSymposium"CrustalEvolution"heldatGot0-gakuen,Ikebukuro,Tokyo,onMay19,1990,by
theChigaku-Dantai-Kenkyukai(AssociationfortheGeologicalCollaborationinJapan).

**DepartmentofHistoricalandRegionalGeology,FacultyofGeology,MoscowStateLomonossovUniver-
sity.Moscow,B-234,USSR.
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3匿]4盟 5闇 6E王]7匹 ∃8∈∃9Fig1.Theworldsystem ofriftbeltsoftheEarth.1.Cenozoicintraoceanicriftbel
ts;2.West-Pacificcontinenta1-Oceanicriftbelt,developedfromthelateCretaceousuptopresent;3.
marginalseabasinswithlateMesozoicorCenozoiccrustofoceanicorsuboceaniccrustorwithdestructe

dcontinentalcrustinsidetheWesLPacificriftbeltandsomeotherregions;4.activespreadingaxes

inintraoceanicandintercontinentalriftzones;5.thesame,extinctones;6.Cenozoiccontinentalrifts;7.

ancientplatforms;8.mobilebeltsandmetaplatformregionswithoutdividing;9.Oceanicareaswithb

asalticbasementofMesPzoic(hereandthereearlyCenozoicage,Sometimeswithrelictsofc

ontinentalcrust)･anumberofotherspreadingzonesaswasgivenbygeodynamicmo

delsconstructedinaccordancewiththeconceptionofplate

tectonics[4,11].Thenewestdataofseismo-tomographyshowthemainriftbelts

oftheEarthtobeofaverydeepsetting[1,23,24].AsseenfromFig.3mostofth

emainlinksoftheworldsystemofintra-oceanicriftbeltsatthedepthofabout150k

mcorrespondtothezonesofrelativelowervelocitiesofseismicwavesand,evidently,

ofrelativeheatingandlowerdensityofthemantlematerial.Theseanomaliesine

lastic,thermalanddensityfeaturesofmatterarepreservedmainlywithinnearlythe

wholeuppermantledowntothedepthsof350-500km;below,mainlyatthedepthsof5

00-700kmessentialchangesofseismic,thermalanddensityanomaliesofthemantles

ubstancetakeplace(Fig.6,7).Wemayassumethatinthesouthernhemisphereofthe

EarthaprocessoffragmentationandgeneralwideningofthelithospherestartedinMes

ozoicwhichfinallyledtothebreakdownoftheGondwanasupercontinentintoanumber

ofblocksseparat-edfrom oneanother.Riftingandlaterspreadingzonesoccurre

damongthelatter.Finallytheyweretransformedasintowideareaswiththecrustofo

ceanictype.InthesouthernmostpartoftheEarthclosetotheAntarcticstheprocessof

lithosphereblocksspreadingwasnotcompensatedbytheeventsoftheircollisionand

thereforeitmaybeexplainedonlyfromthepositionsofassumption()fsomegeneralexp

ansionofthewholeEarth,or,atleast,itssouthernhemisphereinMesozoicandCenozoic

andrecognitionofgradualdisplacementofsublatitudinalriftridgeaxessurroundingtheA



I∈∃2抱 3 回 4 ロ5Fig2･Worldriftsystem shownintheprojectionwiththeSouthPoleinthecentre(byMIL
ANOVSKYandNIKIS

HIN,1988).1･oceanicriftbeltswithCenozoicbasalticbasement;2.OceanicareaswiththeMesozo

icbasalticbasement;3･activeandpartlyextinctCenozoicaxesofspreading;4･somezonesofplate
convergence(deepseatrenchesandseismofocalzones);5.dominantlycontine

ntalcrust.Fig3･Variationsintheseismicshearwavesvelocityanddensityintheuppermantleonthedeptho

fabout150kmaccordingtotheseismotomographicdata(byT.WooDHOUSEandA.DzIEWONSKI).Below

isshownascaleofanomaliesofshearvelocitiesonthedepth150kmin%･Interruptedthicklinesont

hemapshowtheaxesofintraoceanicriftbelts;doublelines-thespreadingaxes(activeandextinct)inWestPacific



spreadingnorthward.

Similarrelativeextensiongraduallydecreasingnorthwardshouldbeexperienced

bythesubmeridionalriftbeltsaxesgoingoffofCircum-Antarcticriftbeltnorthward

(thoughangulardistancesbetweenthemevidentlydidnotchangeessentially).Thus

duringspreadingtheaxesofthesouthernpartoftheMid-Atlantic,West-Ind0-Oceanic

andsouthernpartoftheWest-Pacificriftbeltsdividedrespectivelybyancientcontinen-

talblocksofAfricaandAustraliahadtomovefromeachother.

Riftingandspreadingprocesseslaterinvolvedalsothenorthernhimisphere.

Howeverheretheydidnotreachsuchascaleasinthesouthern.Neverthelessinthe

northernhemisphereweobservenotonlythefeaturesofprogradationofthemain

submeridionalriftbeltsinthen()rtherndirection(asinthezonesoftheAdenBayand

theRedSeainthelnd0-OceanicbeltandinthenorthAtlanticandArcticoceaninthe

Atlanticbelt),buttheappearanceofintra-continentalriftsystemsinNorthAmerica,

EuropeandAsia(theCordillerariftsystem,theRhine,Baikal,Momariftzones,North

Chineseriftsystem)aswell,Somepartsofwhichsofararenotconnectedwiththeworld

riftsystem.

Thoughthemainriftbeltsofoceansformaunitedgeometricallyregularglobal

system,theyessentiallydifferintheirstructureandkinematicsofmovementswithin

them.Thesedifferencestoagreatextentarecausedbydifferencesintectoniccharac-

terofthoseregionswhichwereoverlappedbyextensionaldeformations.Amongthe

areassubjectedtoriftingandspreadinginMesozoicandCenozoicwemaydistinguish

roughlytheancientcontinentalareas(firstofallitistheGondwanasupercontinentand

Laurasiatoalessextent),oceanicareas(ancient,Pre-Mesozoic(?)bottom ofthe

Pacificocean)andmobile(orgeosynclinal)beltscharacterizedbyacombinationof

zoneswiththecrustofcontinental,oceanicandtransitionaltype(tothemfirstofall

belongsthewesternpartoftheCircum-Pacificmobilebeltstrikingalongtheeastern

marginsofAsiaandAustralia).

IntheareaswhereMeso-Cenozoicriftingandlaterspreadingledtofragmentation

andlatertocompleteseparationofancientcontinetalblocks,theseprocesseswereof

concentratednatureandasaresultaunitedspreadingzonerealativelystableinarea

occurredineachofthem.Itgraduallyexpandsandgrows(progrades)initsstriking

northward.Tothis"concentrated"typereferriftbeltsoftheAtlantic,westernpartof

theIndianandtoalessextent- Arcticocean.

IntheeasternpartofthePacificwherenotcontinentalbutoceaniclithospherewas

subjectedtoriftinginLateMesozoicandCenozoic,(sincealmostalltheresearchers

assumetheancientageofthePacificbottom)Spreadingwasofalessconcentratedmore

diffusenature(Fig.4).Thiswasexpressedinlargerwidthofzonecoveredbyprocess

ofextensionduringtheperiodofonemoreorlesscontinuousepochinsimultaneousor

nearlysimultaneousexistencewithinitslimitsofseveralmoreorlessparallelaxesof

spreadingandtheirperiodic"jumping"fromoneplacetoanotherone.Suchadiffuse

andwanderingnatureofspreadingevidentlyisconnectedwiththepresenceofthin

oceanictypecrustandlithosphereandhighpositionoftheroofofhotasthenospherein

thewidezoneoftheocean.

Finally,intheWesトPacificriftbeltwhereprocessesofhorizontalextensionand

new formationoftheoceaniccrustinLateCretaceousandCenozoicoverlappedthe
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42 Fig5.TectonicschemeofWestPacificriftbeltandadjacentregions(byMILANOVSKYandNIKISHIN,1988

).1.intraoceanicriftbeltswithactiveaxialzones;2.extinctzonesofautonomousspreadingwitht
heoceaniccrustandtheirage;3.zonesofback-arcandinter-arcspreadingwiththeoceaniccrust;4.zon
esofback-arcdispersedspreadingwiththesuboceaniccrust;5.zonesofback-arcriftingwithstrong
lythinnedandstretchedcontinentalcrust;6.Cenozoiccontinentalriftzones;7.crevasse-likegrabens

ontheoceaniccrust;8.transform faultsandwrenchfaults;9.activemagmaticislandarcs;10.extin

ctmagmaticislandarcs;ll.Cenozoicfoldedzones;12.activedevelopingdeepseatrenchesconnectedwi

thseismofocalzonesandtheirdipplng;13.thesame,losttheiractivity;14.ancientplatforms;15.Paleozo

icandMesozoicfoldedreglOnSandzoneswithinthemobilebelts;16.greatestmedianmassifsinthem;1

7.someMesozoicvolcanicbelts;18.microcontinents-fragmentsofancientplatforms;19.thesam

e,fragmentsofPhanerozoicfoldedzones;20.bottomofoceansandseparatedfromthemmarglnalseaswi

ththeoceanictypecrustformedorrenovatedinMesozoic



westernpartoftheCircum-Pacificmobilebeltataconsiderablepartofitsareawhose

geosynclinaldevelopmenthasnotcompletedandwhosecrustwaschracterizedbya

widerangeoftransitionfrom oceanictypetocontinental,weobserveacomplicated

mosaiccombinationofpartsdisplayingdiffuseorconcentratedspreading(mainlyinthe

southernandmiddlepartoftheriftbelt)Orrifting(prevailinginthenorthern,less

"mature"partofthebelt)andalsothepresencewithinthelimitsofthisbeltof

compressionzonesnottypicalforthemostpartofotherriftbelts.Howeverthe

generalscopeofcompressionmanifestationinstlChzonesinCenozoicgavewaytothe

generalscaleofexpansioninrespectivesegmentsofthisriftbeltforthesametime(Fig.

5).

ⅠnadditiontotheWest-PacificriftbeltwithinthePacificgeosynclinalringinLate

MesozoicandCenozoic,thereweretwootherriftareasofthesimilartype- the

CarribeanandSouthAntilles,wherethescaleofmanifestationsofhorizontalextension

oftheoceanictypecrustgenerationessentiallyoverpassedthescaleofcompression

manifestation.

ⅠI

Geologicaトgeophysicaldataaccumulatedduringtherecentyearsareinfavorof

large-scalerelativedisplacementsofvastlithosphereblockswithwhichdeformations

intheuppercrusthorizonsareassociated.Atthesametimetheyallowtodoubtsome

dogmaticstatementsofthelithosphereplatetectonicstheory,whichhavlngarisenmore

than20yearsbeforeremainsaleadingtectonicconceptionatleastamongAmericanand

westEuropeanscientists(*1)

Tothenumberoffundamentalstatementsofthe"classical"modelofplatetectonics

causingsomedoubtsandworthmentioningbecauseoftheirimportanceforthesubject

ofthispaperreferinparticularasfollows:

1)TheideaonslidirlgOfrelativelythin(severaltenskmundertheoceans,about100

kmbeneaththecontinents)lithosphereplatesalongtheasthenospherelayerofcontinu-

ousglobaldistribution.Thedataof､seismic(includingseismo-tomographic),geother一

malandotherstudiesshowtheasthenosphereunderaconsiderablepartofcontinents,

inparticular,underancientplatformsandespeciallyundertheirshieldstobeabsentat

thedepthsassumedbytheplatetectonicsmodel,whilethelithospherepropagatesinany

casetillthedepthsofover200-300andeven500-700km.AccordingtheseismO-

tomographicdata[15,23]onthelowerdepths(400upto700kmunderthedifferent

continents)therelativelyhigherseismicvelocitiescharacteristicforthecontinental

lithosphererathersharplychangebyrelativelyloweroneswhichmaybeconnectedwith

relativelyhigher(forcorrespondingdepths)temperaturesandplasticityofthematter.

Consequently,ifcontinentsparticipatedinrelativehorizontalmovements,thenonlyas

verythick(uptoseveralhundredkilometers)blocks.Allenormousexperienceof

studyinggeologyofcontinentsand,inparticular,ancientshieldsasvast(uptooneor

severalthousandkilometersindiameter)areasofcontinuousupbulgingduring1.5-2

billionyearsindicatesthisaswell.Ifcontinentsincludingancientplatformsslidedas

(*1) Butnowadays,asitwasshownbyV.E.KHAIN [17],initiallystrictpostulatesofthisconceptionare

gettingmoreandmoreflexibleandcomplicated,includingtheelementsofotherearlierhypotheses,in

particular,thoseofpulsation,contractionandrotation･
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thin(oftheorderof100km)lithosphericplatesalongtheasthenospherelayer(asis

assumedbythe"classical"modelofglobaltectonics)Weshouldseekthereasoncausing

thesteadyupbulgingoftheshieldduringexceptionallycontinuoustimewithinthelimits

ofthisincommenturatelythincomparedwiththeshielddiameter"plate"whichseems

tobeunlikely.Itismuchmorenaturaltoassumethatthe"englne"causlngCOntinuous

shieldupbulgingisatthedepthofseveralhundredkilometers,orevendeeper.

ThenewestdataofseismotomographyobtainedfortheNorthAmericancontinent

[16]show theNorth-Americanplatform andespeciallytheCanadianshieldtobe

chracterizedonthewholebyanomalouslyincreasedvelocitiesoflongitudinalwaves

propagation(andrespectivelyhigherdensityanddecreasedheatflow)downtothe

depthsofabout300-400km,whileundersomepartsoftheCanadianshieldevento500

-600km.Aswasmentionedthesamedeep"roots"butonthecontrary"hot"with

relativelydecreasedvelocitiesofseismicwavesandmatterdensityhavemainriftbelts

oftheEarthwithinthelimitsoftheoceans.

2)Theideaofconstantequality(onaglobalscale)ofthetotalvalueofincreaseof

theEarth'Scrustareainthezonesofextension(mainlyasaresultofneogenesisofthe

crustofoceanictypeinspreadingzones)andofitsshorteningincollisionzones(mainly,

andinthefirstmodelsoftheplate-tectonicsconception,almostcompletely)asaresult

ofconsumptionofoldcrustinsubductionzones.Suchanequalitytheoreticallyis

possibleonlyatinvariabilityofthetotalareaoftheEarth,thereforeoneofthestarting

pointsofplatetectonicsconceptionisapostulateontheEarth'sinvariabledimensions

duringthegeologicalhistory[3].Howeverthisinitialassumptioncannotbeconsid-

eredasprovedandonthecontrarymoreandmoredataareaccumulatedallowingto

assumesomechangesoftheEarth'sdimensions(i.e.,itsmeanradius,surfaceand

volume)and,possibly,itsform (geoid),intheprocessofitsdevelopmenteitherof

unidirectional(hypothesisoftheEarth'sexpansionandcompression),ormorecompli-

catedchangeableintimecharacter(hypothesesofperiodicpulsationsoftheEarth,

includingthoseoccurringonthebackgroundofcertaingeneralexpansionorcompres-

sion).Inparticular,periodicpulsationalvariationsoftheEarth'svolumeandrespec-

tivelythecyclicnatureofitsendogenousactivityareassumedbyV.E.KHAIN- Oneof

theleadingsupportersoftheplate-tectonicsconceptionintheUSSR[17].Howeverit

isevidentthatassumptionofchangesoftheEarth'ssurfaceintimeunavoidablybreaks

theglobalequalityofeffectsofexpansionalandcollisionalprocessessimultaneously

takingplacewhichformsthebasisofanelegantgeometricalpictureoflithosphere

blockdisplacementsonthesphere.Empiricallystatedirregularityintimeinmanifes-

tationsofbothextension(spreading,rifting)andcontractionofthecrust(variousforms

ofitsblocksconvergenceandcollision)didnotreceivebyitselfanaturalexplanation

withintheframeworkofconceptionofplatetectonics.Itcouldatleastnottohave

contradictedtheconceptiononlyifthephasesofcollisionalandexpansionalprocesses

ontheEarthcoincidedintime.Infact,however,analysisofrealdatashowsthephases

ofintensificationofcollisionalprocesses(foldingphases)andthoseofspreadingand

riftingactivizationonaglobalscalenottocoincidebutalternatewitheachother[6,7,

21],whichisoneoftheimportantargumentsinfavourofpulsationalconception･

3) Theideaonrealityofsubductionphenomenonanditsenormoussignificance

asaprocesscompletelyormainlycompensatingthespreadingandriftingeffectinrift
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zonesoftheEarth.

Asknownthisassumptionoriginatednotonthegroundsofananalysisofgeologi-

calfactsbutratherasawittytheoreticalconstructionallowingtoconnecttheideason

spreadingandhorizontaldisplacementsoflithosphereblocksandthepostulateon

invariabilityoftheEarthdimensionsingeologlCalpastintoasingleattractiveinits

simplicityandloglCCOnCeptionofplatetectonics.Letusnotehowever,thatnot

everywhereontheEarthwemayobservethehypotheticalsubductionzoneswhichcould

compensatemanifestationsofhorizontalexpansionandneogenesisoftheoceaniccrust

inundoubtfulspreadingzonesconjugateWiththem.Anexamplemaybeeventhe

activelyexpandingriftbeltsurroudingtheAntarcticsfromallthesides;Southwardof

itsubductionzonesarecompletelyabsentwhilenorthwardofittheymaybeassumed

onlyonseparateplots.AnotherexampleistheMid-Atlanticriftbelt.Eastwardofit

(betweenitandWesトIndo-oceanicriftbelt)subductionzonesarealsoabsentand

westwardofitthoughtheyareassumedtoexist(alongthewesternmarginofSouthand

CentralAmerica),buttheoriginanddevelopmentofthesezonesaccordingtotheplate

tectonicsconceptionisconnectedwithspreadingnotintheMid-AtlanticbutintheEast

-Pacificriftbelt.Atpresentevenmostofthosesupportingtheplatetectonicsconcep-

tionrejectabsolutizationofthehypotheticalmechanism ofsubductionasaprocess,

Compensatingthespreadingandriftingeffectonaglobalscaleandrecognizethatthis

compensationontheEarthofaninvariableradiusalongsidethesubductionzoneswas

realizedinthezonesoffolded-andnappecompressionaldeformations(andcosequently

clusteringandthickenningofthecrust)inmobilebeltsontheactivemarginsof

continentallithosphereplatesandinthezonesofsimilarbutlessintensiveintra-plate

deformations.

SupportersoftheEarth'sexpansionconceptioneitherdenycompletelythereality

ofsubductionprocesscallingitamythasforinstanceS.W.CAREY[14],orassume

itspossibility,butthinkthesubductiontogetherwithothermorereliableprocessesof

horizontalEarth'scrustdeformationsonlypartiallycompensatedspreadinginthese

zonesandrespectivelygeneralcrustexpansionduringMesozoicandCenozoic,for

instance,H.G.OwENl19]etal.

Inspiteofnumerousseismicexperiments,deep-drillingandotherstudiesspecially

madefortheproofoftheexistenceofsubductionphenomenon,theconceptonitasa

realprocessoccurringinseismofocalzonesdidnotreceivesofarnon-ambiguous

reliableconfirmation.Itmustbenotedthatincontrasttomodernsupportersofthe

platetectonicshypothesisoneofthefoundersofthetheoryonseismo-focalzones

("Zavaritsky-Benioffzones")- A.N.ZAVARITSKY[2]consideredthemtobenotcer-

tainlythezonesofunderthrustofoceaniclithosphereunderthatofthecontinental

marginbutrather,OnthecontraryaszonesofoverthrustofthelatteronthePacific

plate,i.e.asthezonesofobductioninthewide sense(*2). Theotherone- H.BENIOFF

- assumedsomedextralwrench characterofdisplacementsinthesezones[13].

Therealityoflarge-scale phenomenaofobductionforlithosphereblocksofthe

oceanictypewasstatedinanum berofreglOnS,in particular,inthezonesofawide

developmentofophiolitecomplexessuchasOm an,N ew Guineaandothers. Asforthe

(*2) TheoutstandinggeologistsH.STILLE[12]andP.N.KROPOTKIN [5]inthe50-iesalsoconsideredthese
seismo-focalzonesaszonesofdeepoverthrust(orobductioninthewidesense)･
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situationinseismofocalzoneswhereinalying(underthrust)wingofoceaniccrustis

presentandinthehanging(Overthrust)wingthereisablockwiththecrustofcontinen-

talortransitionaltype,thestructuralanalystsallowstostateonlythekinematic

characterofrelativelithosphereblocksdisplacementsinsuchreglOnSbutnottheir

reason,i.e.,itdoesnotgiveapossibilitytofindoutwhethertheoverthrustorunderth-

rustoflithosphereplatewhichplayedthemainroleofactivemovlngfactorattheir

interactioninthisseismofocalzone.Thelattermaybestatedonlywiththeaccountof

generalgeodynamicsituationinarespectivereglOnOftheEarth.Thereforewecannot

ignorethepossibilityofobductionontheoceaniclithospherebythelithosphereblocks

movlnguponitwiththecrustofcontinentalortransitionaltypewheremanymoderII

seismofocalzoneslocatedinparticularalongtheperipheryofthePacific.Atthe

westernperipheryofthePacifictheobductionprocessmaybeconnectedwiththe

existenceofactivemantlediapirsintheWest-Pacificriftbelt,ascentoftheirdeep

materialandasymmetricexpansionoftheirupperpartstowardsthePacificbottom

withtheoverthI･uStOntoitslithosphere.Itisremarkablethatdippingofsomestudied

siesmofocalzonesofthisreglOn,forinstanceoftheKurile-Kamchatkazone,beginnlng

withthedepthsofabout300kmincrease[9].AttheeasternperipheryofthePacific

onitsboundarywiththeSouthAmericancontinentwemayassumetheoverthrustofthe

latterasalithosphereplate500-600kmthickalongtheseismofocalzoneontheoceanic

lithosphere･Inthisconnectionletusemp.hasizethatseismofocalzonesdipplngunder

thewesternmarginoftheSouthAmericancontinentalblockaresubmergedpractically

downtothesedepths.IncontrasttowesternperipheryofthePacificoceantheyhave

atrendnottobecomesteeperbutonthecontrarytobesmoothedoutwithdepth(Fig.

7).

4)Theideaonthepresenceofmorphologicallyexpressedriftvalleyi,ntheaxial

partoftheintra-oceanicriftbeltasanindicatorofarelativelylowrateofspreading,

andonthecontraryontheabsenceasaproofofahighrateofthisprocess(see,e.g.

[10]).

Inaccordancewiththisassumptionthesupportersoftheplatetectonicshypothesis

believethatthehighestrates(upto8-10and15cm/year)andhighesttotalscaleof

spreadinginCenozoiccharacterizetheEastPacificriftbelt[11,20],wheretherift

valleylSnotexpressedbutonthecontrarytheaxialupliftistracedmorphologlCallyand

thegeneralwidthoftheareawhereLateCenozoicriftingwasmanifestedisverybigin

comparisonwithotherriftbeltsofoceans.Buttheriftvalleyisalsoabsent(andalso

"replaced"bytheaxiallinearuplift)inthenorthernmostpartoftheAtlanticriftbeltin

thesubmarineReykjanesridgewherespreadingrateisconsideredbyalltheresearchers

tobeinslgnificantincomparisonwithsouthernsegmentsofthisbelt.Thismustbe

admittedunwillinglythoughbythesupportersoftheplatetectonicsconceptionthinking

thisfacttobean"exception".

Ibelievethepresenceorabsenceoftheriftvalleyinintra-oceanicriftbeltsmust

indicatenota relative spreading rate assuch,butratherthe intensity ofmagma

emissioninarespectivesegmentoftheriftbelt(greaterinth?regionsofabsenceofthe

riftvalley),orvariouscorrelationsbetweenthemagmaemissionandspreadingrate(*3)
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(*3) OnhighintensityofthevolcanicprocessinthezoneoftheReykjanesridgewemayjudgebyitsdirect
connectionwithIcelandwherethisintensityisextraordinarilyhighandapparentlyreachesthemaximum
valueonthescaleofthewholeEarth.
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Identificationoflinearmagneticanomalieswithinthisbeltcausesseriousdiffi-

cultiesandthereforetheideasontheageofthebasaltfundament(theroofofthe2nd

layer)formanyofitspartsareunreliable.Againsttheassumedlargescaleofthe

horizontalexpansionofthelithosphereintheEastPacificriftbeltisthefactthatinits

northernpartwhereitisalmostcompletelyconcealedundertheNorth-American

lithosphereplate,andsubductedunderit,accordingtotheplatetectonicsconception,

thegeneralamplitudeofhorizontalexpansionofthecrustforNeogene-Anthropogen

judgingbytheanalysisofthestructureoftheCordillerasriftsystemdoesnotexceedthe

firsthundredkmandthemeanrateofexpansiondoesnotreach1cmperyear,i.e.

yieldstosuchintheMid-Atlanticriftbelt.

AssumptionsonenormousscalesandspreadingratesintheEast-Pacificriftbelt

arecontradictedalsobythefactthatthisbeltratherquicklydegeneratesinstriking

northwardandattenuatesalreadybetween500and600NwhereastheMid-Atlanticrift

beltcontinuesstillforseveralthousandkmfurthernorthwardpenetratingtothelimits

oftheArcticoceanandcrosslngit.

ThesaidaboveallowstomakeanassumptionthattheMid-Atlanticriftbelt

differingfromtheEasトPacificinlargeextensionandconcentratedcharacterofspread-

ingwhoseaxisduringacontinuoustimeretaineditsmedianpositionrelativetothe

flanksoftheriftbeltnotonlyyieldedinrateandscaletotheEast-Pacificriftbeltbut

onthecontraryoverpassedit.

5)Oneoftheparticularbutquiteimportantforthesubjectofthisarticlestatement

ofplatetectonicsconceptionisanideaonCenozoicunderthrustorsubductionofthe

lithosphereofPacificoceanbeneaththecontinentallithosphereplatesoftheNorthand

partiallySouthAmerica.FirsttheFarallonplatewassubductedwhichistheeastern

flankoftheEasトPacificriftbeltandlaterthenorthernpartoftheaxialzoneofthis

riftbeltwasalsosubductedundertheNorthAmericanlithosphereplate(see,e.g.[4]).

Thisassumptionseemstomequitedoubtful.Itisnotclearhowtheintra-oceanicrift

beltcosideredtobethemostrapidlyexpandingandenergeticallythemostpowerful,

abletopushtothewestandnorth-WesttheimmensePacificlithosphereplatemoving

withtherateofupto8-10cm/yearawaybymanythousandkilometers,howcanitat

thesametimemoveitselfand"dive"Withitsaxialspreadingzoneandevenwiththe

partofitswesternflankbeneaththemarginoftheNorthAmericancontinentalblock

extendedunderanacuteangletowarditsstriking? Accordingtotheplatetectonics

conceptionsubductioniscausedbyspreadingintheaxialriftbeltandcompensatesthe

lithosphereexpansioninit.Whatmakesthespreadingzoneitselfinthenorthernpart

oftheEastPacificriftbeltfirstapproachthewesternmarglnOfNorth-American

lithosphereplateandthentohideunderitswesternflank,i.e.underMesozoicstructures

oftheCordilleras? From thestandpointofstructuralanalysュsandcommonsenseitis

morenaturaltoassumethatnotthenorthernterminationoftheEastPacificriftbelt

wassubductedundertheNorth-Americanlithosphereblockbutonthecontrarythis

blockitselfwasobliquelyoverthrust(obducted)onthenorthernpartoftheriftbelt(*4)

Ifitisthecasethenwhatcouldservethereasonofobductionofpowerfullithosphere

blocksofthe North and South America on thePacificocean bottom,including the

(*4) TheSam-Andreasdiagonalwenchdisplacementzonegoingalongthefrontofthisdeepoverthrust

orlginatedlater,butthoughitisverylong,itevidentlydoesnotreachthelowerhorizonsofthecrust.
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northernpartoftheEastPacificriftbelt?

Wemayassumetheseprocesseswerecausedbyalmostcontinuoussincethemiddle

ofMesozoicuptothepresentspreadingintheMid-Atlanticriftbeltwhichoverpassed

inintensitythespreadinginthenorthernpartoftheEast-Pacificriftbeltanddamped

theexpansioneffectinthelatter.Suchanassumptionseemstocontradictawidely

developedopiniononmuchgreaterrateandtotalscaleofspreadingintheEasトPacific

riftbeltincomparisonwiththeAtlantic.Howeverwehavementionedtheinsufficient

groundsofthisopinionandmostlikelythethingsarejusttheopposite.Weassume

thatinconnectionwithintensiveandcontinuousspreadingintheMid-Atlanticbeltits

westernflanktogetherwiththezoneofpassivemargininthewesternpartofthe

Atlanticsandalsowithjoiningitfrom theWestverythickcontinentallithosphere

blocksofNorthandSouthAmericamovedwestwardandthewesternmarginsofthese

continentalblocksintheirturngraduallyoverthrustdifferentzonesoftheeasternpart

ofthePacificoceanbottom.

ThoughthestructureoftheMid-Atlanticriftbeltseemstobequasトsymmetrical,

theexpansioninthisbeltandespeciallyinitsnorthernpartprobablytookplacemainly

inthewesterndirection.SimilartotheAntarcticthegreatlithosphereblockofAfrica

almostfromallthesidesexceptthenorthernwassurroundedbyspreadingbelts.The

mostactivelyexpandingbeltsamongthemareframingtheAfricanblockfromwestand

east.

WithintheAfricanlithosphereblocktherearecontinentalMesozoicandCenozoic

riftzonesandsub-isometric"hotspots"一 mantlediapirscontinuouslypreservingtheir

position(Ahaggar,Tibesti,Kamerunandothers).Onthecontraryanycompression

zoneswhichcouldatleastpartiallycompens?teexpansionintheoceanicriftbelts

framingtheAfricanblockarealmostabsentwithinit(similartotheAntarcticlithos-

phereblock).SuchsituationallowstoassumethattheAfricanlithosphereblockwas

lessmobileduringLateMesozoicandCenozoicand,evidently,wassubjectedonlyto

certaindisplacementnorthwardoreasトnorthwardtowardstheMediterraneanmobile

beltwhileaxialzonesoftheadjacentintra-oceanicriftbeltsgraduallymovedaway

fromtheAfricanblock:theaxialzoneoftheWest-Ind0-Oceanicbeltwasdisplaced

generallyinNorth-North-EasterndirectionwhiletheaxialzoneoftheMid-Atlantic

beltwasdisplacedwestwardevenmoreintensively.

SincethicklithosphereblocksoftheSouthandNorthAmericajoinwiththebottom

oftheAtlanticoceanthroughthezonesofpassivemarglnStheseblocksintheprocess

ofthe"openlng"ofAtlanticsweretomovefrom Africawestewardatadistance

approximatelyequaltothetotalamplitudeofMeso-Cenozoicriftingandspreadingin

respectivetransversalsegmentsorlatitudinalcross-SectionsoftheAtlanticriftbelt.

IfwedonotfollowtheextremeviewsofCAREY[14]andsomeothersupportersof

thehypothesisonveryslgnificantincreaseofsurfaceandvolumeofourplanetaccord-

ingthem,thespreadingofthebedofalltheoceansinMesO-Cenozoicisapproximately

equalto thetotalincreaseoftheEarth'ssurfaceduetoitsexpansion,andonthe

contraryifwebelievethatitshouldhavebeenpartlycompensatedbydifferentphenom-

enaofcollisionoflithosphereblocks,inparticular,compressionofsomezonesandtheir

overthrustoneachotherwewillhavetoassumethatthewideningoftheAtlanticocean

intheprocessofMeso-Cenozoicriftingandspreadingandmotionofthelithosphere
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blocksofSouthandNorthAmericawasaccompaniedbygeneralcompressionand

"Clustering"ofthelithosphereinthewesternzonesofthesecontinents- intheAndean

-Cordilleranmobilebelt- andbyoverthrust(orobduction)oftheseblocksonthe

easternpartofthePacificbottom.Aswesaidabovetheoverthrustofthesethick

lithosphereblocksaccordingtotheauthor'sassumptionoccurredandinthewestern

edgeofSouthandCentralAmericacontinuetooccuralongtheseismofocalzoneswhich

gounderthecontinentofSouthAmericagraduallybeingsmoothedoutWiththedepth

ofdownto500-650km(Fig.4).

ThefactthattheexpansionoftheAtlanticbottom occursmainlyinthewestern

directionwherearealsodisplacedtheaxisoftheMid-Atlanticriftridgeandlithosphere

blocksoftheSouthandNorthAmerica(Withtheratetwicehigherthantheformer)may

becausedbytheEarth'srotationandslidingoftheAmericanlithosphereplates(upto

500-600kmthick)possessingalittlesmallerangularvelocityofrotationincomparison

withtheirsubstratumandasifdriftinginrelationtothelatterwestward.Changesin

locationofseismicandthermalanomaliesinthemantleunderthecontinentsatthe

depthsof500-700km agreewiththisassumption.Atthesametimesuchgigantic

inhomogeneityoftheEarthasthePacificarea(Withtheexceptionofitswestern

marginalpart)accordingtothenewestseismologicaldatacontinuethroughthewhole
4

upperandlowermantleupthecoresurfacejudgingbyrelativelydecreasedvelocitiesof

seismicwavespropagation.Inthereliefofacoresurfaceavastelevationupto6km

inrelationtothemeanlevelandupto10-12kmrelativetothelargestdepressionsof

thissurfacecorrespondstoit.Itisinterestingtonotethatinthetopographyofthecore

sufacetheveryclearelevationscorrespondalsotootheroceanicdepressions-Atlantic

andlndO-oceanic(Fig.8).Themaindepressionsofthecoresurfacecorrespondtothe

mostpartofthecontinents(WiththeexceptionofsmallAustralia)andtotheWest
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Pacificmobilebelt(*5).Thus,thereliefofthecoresurfacesimilartotheMohosurface

roughlyreflectsthereliefoftheEarth'ssurfacelikeinmirror･Thesestrikingcorrela-

tionsbetweenthesurfaceandsuper-deepstructuresoftheglobewhichcannotbe

simplycombinedwiththeorthodoxplatetectonicsconceptionwillwaitfortheir

interpretation･Howevertheglobalinterconnectionofthelargeststructuresatdiffer･

entlevelsofthelithosphere,mantleandeventheEarth'Scoreanddeepprocesses

formlngthemisgettingevidentevennow.

ⅠⅠI

Letustryinapreliminaryformtoputforwardourassumptionsonpossibledeep

mechanism ofthelargesttectonicmovementsofthelithosphereoftheEarthin

MesozoicandCenozoicwhichproceedfromtheabovestatedideasandconsiderations

ontheleadingroleofriftingcausedbyprocessesintheverydeepplanetinterior.The

proposedconceptionisamobilistic(moderatelymobilistic)butincontrasttothe

orthodoxconceptionofplatetectonicsitisnotconnectedwithdogmasoninvariability

oftheEarthdimensionsduringitsgeologicalhistoryandonnecessarycompleteor

almostcompletecompensationofspreadingandriftinginriftbeltsandzonesby

simultaneoussubductioninconvergencezonesoflithosphereplatesonaglobalscale.

Weassumethediversityofformsofmanifestationofcollisionoflithosphereblocks

(obduction,generalclusteringandmaybesubductionatmorelocalareasandona

limitedscale)andrecognizesapossibilityofhorizontaldisplacementsofcontinental

blocksasmuchthickerplates(upto500-600kmthick)thanthethinlithosphereplates

operatinglnplatetectonicsmodel(*6)

AccordingtotheproposedhypothesistheleadingdeeptectonicprocessontheEarth

inMeso-Cenozoicisriftingandinparticularitsmostmatureandlarge-scaleform-

spreading- realizedinthezonesofupriseandpropagationofthedeepmantlematerial

underconditionsofsomegeneralEarthexpansionthatbegan(Orrenewed)inMesozoic

andcontinuedtillnowadays.Thisexpansion.isevidentlyconnectedwithseveral

powerfulpulsesofheatemissionfromtheEarthinteriorirregularlymanifestingitself

onitssurface;itstartedearlierandreachedthehighestscaleinthesouthern(Gon-

dwana)hemisphereoftheEarth,butlaterpropagatedtoitsnorthernhemisphereandled

asaresulttoneogenesisoftheIndian,AtlanticandlaterArcticoceanswiththeirintra

-oceanicriftbeltsandtorenewalandtecton0-magmaticreworkingofthebottom of

olderPacificoceanandalsotoformationofinter-continentalandnumerousintra

-continentalriftzonesandtheirsystems.Themainintra-oceanicriftbeltsofthe

Earthgraduallyformedinthezonesofthemostintensiveexpansionandspreading

52

(*5) Firstanassumptionontheexistenceofsuchirregularitiesinthesurfacereliefoftheoutercorewas

proposedbyA.VoGEL[22]about30yearsagobytheresultsofstudiesofseismicwavereflectionsfrom
thissurface.

(*6) Thisdoesnotexcludeapossibilityofhorizontaldisplacementsofmuchthinnerlithosphereplatesinthe
zonesofwidedevelopmentoftypicalwellpronouncedasthenospherewiththeroofatthedepthsofseveral
tens～onehundredkilometers,inparticular,withintheoceansandcertainthermallyactivepartsof

continents.WiththeassumptionoftheexistenceoftwoHfloorsりofconvectionintheEarth'smantlewe
couldbelievethatifconvectiontookplaceinboth"floors",i.e.intheupperandlowermantle,inthermally
activeEarthareassuchasoceans,thenwithincoldercontinentalareaswiththick(uptoseveralhundred

kilometers)lithosphereconvectionoccurredonlyatthelowerofthese"floors"andrespectivelythick
blocksorplatesofthecrustanduppermantlearesubjectedtothemainhorizontaldisplacementsasthe
wholerelativetotheroofofthelowermantle.



WithinthesupercontinentofGondwana,andalsowithintheNorth-Atlanticfoldedbelt,

west-pacificmobilebeltandeasternandsouth-easternpartofthePacificoceaninspite

ofsomestructuralreorganizationsmainlypreservedduringthelateMesozoicand

CenozoictheirregulardislocationrelativetotheEarthaxisofrotation,relativeto

Earthsouthernpole(asan"epicenter"oftheareaofthehighestexpansionofthe

lithosphere)relativetotheequatornearwhichthewestwarddisplacementofalllongitu-

dinalriftbeltstakesplaceinthenorthernhemisphereincomparisonwiththeirposition

inthesouthernhemisphere,andalsorelativetoeachotherthoughthelineardistances

betweenthemgraduallysomewhatincreasedinconnectionwiththeEarth'Sexpansion,

especiallyinthesouthernhemispherewhereitwasmoreslgnificant.

ContinentallithosphereblocksborderingthedepressionsoftheAtlanticandIndian

oceanalongthezonesof"passive"marginsasverythickplatesincludingthecrustand

thewholeuppermantle(oritssignificantpart)movedawayfromtheaxesofexpanding

riftbeltsandsomeoftheseblocks(inparticular,SouthandNorthAmerican)Overthrust

alongtheinclinedseismo-focalzonesonthemarglnSOfthePacificoceanorsometimes

somewhereunderthrustunderthem orundertheMediterraneanmobilebelt,asfor

instance,IndianplateunderthrustunderHimalayanzone.Inthesouthernhemisphere

wheretheEarth'sexpansionwasthelargestthesecontinentalblocksasaruleseparated

fromeachotherwhereasinthenorthernhemispherewherethescaleofgeneralexpan-

siondecreasedanditgraduallystoppedinanumberofreglOnSinparticularinthe

Mediterranean-Himalayanmobilebeltasaresultofdisplacementsnorthwardof

continentalblocksofAfrica,Arabia,Indiaandothers,theircollisionwiththeEurasian

continentallithosphericblocktookplace.Hereoccurredcomplicatedanddiverse

compressionaldeformationsinthelithosphereofthemobilebeltsometimespropagating

farbeyonditsboundary(Tien-Shamandothers).Inthenorth-easternpartofthe

PacificoceantillthemiddleofCenozoicoverthrustoftheNorthAmericancontinental

blockwestwardonthenorthernterminationoftheEasトPacificriftbelttookplace

causedbythefactthattheMid-AtlanticriftbeltlocatedeastwardoftheNorth

Americanblockwassubjectedtomoreintensiveexpansion(mainlywestward)thanthe

EasトPacificone.ThescaleofMeso-Cenozoicexpansioninsecondaryoceanswas

muchsmallerthantheoneassumedinplatetectonicsmodelssincespreadingtookplace

onlyintheirinnerzoneswhereasinwidemarginalzonesandinthepartsofnarrowing

ofsecondaryoceans,inparticular,inthemarginalzonesandinthenorthernpartofthe

AtlanticandWesternpartoftheIndianoceanmainlyfragmentation,extensionand

irregularthinningoutofthecontinentalcrustwhichwassubjectedtodestructionand

reworkingtookplaceanditsnumerousslightlyreworkedblocks("microcontinents")

werepreserved.Respectivelyconsiderablesmaller,thanassumedinplatetectonic

models,weretheamplitudesofhorizontaldisplacementsofthicklithosphereblocksof

continentsframingthesecondaryoceansandamplitudesoftheiroverthrust(andpartly

underthrust)on(orunder)theactivemarginsofoceansandtheharginoftheMediter-

raneanmobilebelt.

AspecificroleintheMesozoic-CenozoictectonicsoftheEarthisplayedbythe

WesトPacificriftbeltsuperimposedontheancientmobilebeltofthesamename;its

tectonicdevelopmentinLateCretaceousandCenozoicwasapeculiarcombinationof

geosynclinalandriftprocesseswiththeleadingroleofthelatter. Inthisbeltthere
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occurredcontinentalcrustriftingandalsospreadingandneogenesisofthecrustof

oceanicandsuboceanictypethoughonasmallerscalethanintheothermainriftbelts.

Incontrasttothelatterhorizontalexpansioninthisriftbeltwassharplyasymmetrical

oneonthewhole,takeplaceintheeasterndirectionleadingtotheconsecutiveforma-

tionofnewriftandspreadingzonesinitseasternpart(forinstance,inthePhilippine

Sea)andtoobductionofitseasternflankonthePacificplatealorlganumberofseismo-
focalzones.
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