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An introduction to the subject and some proposals

Boththe Precambriatectonicandits environmentaéttingare elusivesubjectsHowevelf onethingwe knowfor certains thatthetransitiofromthe Archearto the Proterozoi@.5 Ga)
separatedorldsaparandinvolvednajochangesmtheenvironmentabnditionsedimentatiosiyibductiostyle andmagmatisitkig 1). ForexamplaheArcheamagmaticomplexegeld

intrinsidcowfO, valuesandthereare goodarguments supporthatEarth'suppemantlevasoriginallynorereducedT hus,a goodquestiomegardghe conditionthatbroughboxidizing

conditionmthisrealmultimatelgllowingeneratioaf calcalkalineomplexes

Wesuggesthattheonsebfphotosynthetibe(cyanobacteriandthesubsequerxidationftheoceansleadingo massiveepositioaf ironoxiderichsedimentsnaybethemissindinksof
a storyinvolvinghesubductioaf thesechemicaedimentsheriseof oxygeriugacityandtheultimatéormationf calcalkalinenagmasBytheendofthe Archeangalcalkalinenagmatism
wasfirmlyestablishe@nda keypointrelatesothenaturefthesearcrelatedgneousocks Thesanagmasarenotonlycharacterizesy silicaenrichmenputtheyarealsomoreoxidizedhan
pftheoxygeriugacityntheuppemantlas hereregardetheturningpointhatallowedormationfcalcalkalineomplexeat
nan3.7 Gaago,mayhaveplayeda decisivaolein changindghe old Archean

theiprimitiveounterpar{geg., komatiite M ORBs)husarising
IslandarcsduringArcheartime In thisrespectwe suggesthatthe appearancef cyanobacteriaoret

tectonomagmasicenaridyyincreasintheoxidizingotentiabftheoceansandthereforenducingronoxidegorecipitatioontotheocearfloorantheformof Fe O (OH)keminerals

If subductioprocessesyhatevetihetype werealreadyactive
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Hydrolysis of silicates in the continents, removal of iron, photosynthesis, progressively
oxidized oceans, and the fate of Pe

Atmospheri€Q andwatemreactto formcarbonie@cid(Eq 1), andinduceacidificatioof water(Eq 2), eventually
leadingothehydrolysisf FeMgsilicatesindsolubilizatiasfironin theformofFe* ions(Eq 3) (Fig 2):

CO+H2 : Q1]
HCO, : ++ HCQ'[2)
(Fo Mg 9,SIQ + 4H : ) H*+ M@+ SiQ+ 2HO [3]

Giventhatoxidizingonditions theoceansnayhavestartedas earlyas 3.8-3.7 Gaago(Fig 1), a racebetween
freshlyncorporatdée™ andphotosyntheticgiypducedf O, musthavebegun

6CQ+ 12H2 OL JKMD.+ 89+ 6HO [4]
4Feé*+ Q+4H . ) H*+ 2HO [5]
Fet*+2H2 : Y)H2 2+ *[6] +

It was precisely this photosynthetic oxygen (Eqg. 4) the decisive factor that led to the largest ever oxidation and
precipitation of iron oxide in the Earth oceans (Eqg. 5, 6) (Fig. 2).

On the ultimate fate of iron oxide rich sediments durirsgibductiorn oxidation of the
mantle wedge

Fromthe experimentalorkon mineralandceramicsve knowfor certairthatthe thermatreatmenat 900C of
goethitdFeQOH))inducedormatiof hematit¢FeO,). Thelatteris knowrto transfornmtomagnetit¢FeO,)
duringnetamorphisi@ntheothemhanda recentvorksuggestthatthemeltingpf hematitat 1150C (Eq 7) may

pyearlynescArcheamme(asseemsobethecase)it followshata massivamounofironoxidesnusthavebeenntroducetb
themantlevedgeThemeltingpfthesechemicaedimentaoulchaveresultedn liberationf oxygenthuscontributingp theoxidatiowfthisrealmandtherefordyiggerintheonsebf cale

Archeartime A) Artistiocviewof a coastlineluringthe Archeardisplayingolcani@ctivityand stromatolite
coloniesB) Microfossilsomthe ApexChert,NorthPole,AustraliaTheseorganismare Archeann age,
approximatedd6billionyearsold,andresembl&lamentousyanobacteri@)andD) Presentyanobacteria
genusAnabaenaand E) Bandedron FormationiBIF),illustratinghe alternatingayersof magnetitend
hematitéherediron)andchert

resultnliberationfO,. Fig2. PotentiadcenariforlateArcheatimedepictingelationshigzetweeryanobacterienhancebiologicaroductivitphotosynthesisxidation
of Fe* to Fe¥, subductionf ironoxiderichsedimentdiberatiomf O, andvolatilespxidatiomf the mantlevedgeandgeneratioof calecalkaline

magmas
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Earth without cyanobacteria in its early evolution: a barren Venusian type scenario?
Oxidationfthemantlevedgepartiameltingandsubsequeribrmationf calcalkalineeomplexe@-ig 2). Thisis Venusand Earth,despitestrikingsimilaritiesat one pointtookdifferenevolutionargaths Perhapsan
the key part of the story,becausearc relatedcalcalkalineigneousrocksare not only characterizely silica  explanatioiorthisfactis notto befoundntheinitiapresencéorabsencejfwatein oursistemplanetbut
enrichmenbuttheyarealso u G L Vmbote® FIWGEhhih@ifprimitiveounterpartéeg., MORBS|Fig 3). These  onwhethe, producingvingorganismeverdevelopetherein a primevaVenusianceanOnoneside,
relationslonotonlyapplyto themagmadyutalsoholdfortheirmantlesourcesin othemwordsno oxidationfthe no icehousdsuchas ( D U Wi&s§fAfchearand earlyProterozoiglaciationsjut insteada runaway

mantlavedgetnocalcalkalinenagmas greenhouseffecdevelopedyhichprobablledto allwatemoilawayfromthesurfaceThelackof planet
Source Oyarzun R., Lillo, J, Oyarz(20Q@8No Water, No Cyanobaci®im Cal@lkaline Magmas: Progressive Oxidation of the Early Oceans May Ha\()gde,efﬁ(:lenmechanlsrﬁsrt_he reCyCIm@f CQ on Venus_(suchgs thoseprowded_by phOtOSyntheSIS)
Contributed to Modernize Iflandagmatism. International Geology Review, vol. 50 (in press). musthaveledto the progressivandunstoppableccumulatioof thisgreenhousgasin theatmosphere
FigsAtoDfrom Venusis at presenta geologicallprimitivgplanet,with no platetectonicsno water,and high surface
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