
Summary

An eleven-boxmodelof the ocean-atmospheresubsystemof the global carbon
cycle is developedto studythepotentialcontributionof continentalrockweather-
ing andof oceanicsedimentationto variationsof atmosphericCO2 pressureover
glacial-interglacialtime scales.Themodelis capableof reproducingthepresent-
day distributionsof total dissolved inorganiccarbon,total alkalinity, phosphate,
δ13C, and∆14C betweenthevariousoceanbasins,aswell asthepartialpressure
of atmosphericCO2. A simplesedimentationschemedrivescarbonatedeposi-
tion anddissolutionat thesea-floorasa functionof thedepthsof carbonateand
aragonitelysoclinesin eachoceanbasinconsidered(Atlantic,AntarcticandIndo-
Pacific). Carbonateaccumulationon theshelfis alsotakeninto account

Threedifferent methodsare usedto calculatehistoriesfor the evolution of
CO2 consumptionby continentalrockweatheringprocesses,with specialempha-
sisonsilicateweathering.Thefirst methodreliesonthemarine87Sr/86Sr isotopic
record. We find that this recorddoesnot representa very strongconstraint,due
to thelargespreadof the87Sr/86Sr ratiosof watersdrainingsilicateterrains.It is
possibleto constructa silicateweatheringhistorythatreproducesboththestron-
tium isotopicrecordandtheglacial-interglacialCO2 signal.Thisweatheringhis-
tory implies thatCO2 consumptionby silicaterock weatheringwasabout120%
higherduringglacialthanduringinterglacialtime.

Thesecondapproachis baseduponthemarineGe/Sirecord.Takingthema-
jor uncertaintiesin the knowledgeof the Ge andSi cyclesinto account,several
historiesfor the evolution of the riverine dissolved silica fluxes are calculated
from this record.Theinvestigationof thesystematicsbetweenriverinedissolved
silica andbicarbonatefluxesunderdifferentweatheringregimesleadsus to the
tentativeconclusionthat,althoughthereis nocorrelationbetweendissolvedsilica
andtotal bicarbonateconcentrationsin the major rivers,theremayexist a nega-
tivecorrelationbetweenweatheringintensityandtheratioof bicarbonatederived
from silicateweatheringaloneto dissolvedsilica. With thiscorrelationasawork-
ing hypothesis,it is possibleto interpretthe dissolved silica fluxes in termsof
equivalentCO2 consumptionrates.Thecalculatedhistoriesindicatethatglacial
ratesof CO2 consumptionby chemicalsilicaterock weatheringcouldhave been
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twice,andpossiblyup to threetimesanda half, ashigh asthey aretoday. When
usedto forcethecarboncycle model,they areresponsiblefor glacial-interglacial
pCO2 variationsin theatmosphereof typically 50–60ppmandupto 95–110ppm.
Thesevariationsaresuperimposedto a basicoscillationof 60 ppmgeneratedby
the model,mainly in responseto coral reef buildup anderosionprocesses.The
total pCO2 signalhasanamplitudeof about80–90ppmandup to 125–135ppm.
Althoughtheselargeamplitudesindicatethatsilicateweatheringprocessesshould
betakeninto accountwhenstudyingglacial-interglacialchangesof CO2 in theat-
mosphere,it also raisesnew problems,suchas too high CO2 levels during the
periodfrom 110–70kyr B.P.

In thethird approach,theglacial-interglacialhistoriesfor theconsumptionof
CO2 and the resultingtransferof bicarbonateto the oceanarecalculatedfrom
the erosionmodelGEM-CO2. The requiredvariationsof the continentalrunoff
arederived from four differentGCM climatologies.We find that the CO2 con-
sumptionandriver bicarbonatefluxeswereabout20% higherat the last glacial
maximumthanat present.Theexposedshelfaccountsfor a largefractionof the
calculatedLGM flux, overcompensatingthe20%decreaseof thetwo fluxesover
thecontinent.Theconstructedweatheringscenariosstill producepCO2 variations
of about60ppmbetweenglacialandinterglacialtimes,but thecontribution from
variablesilicateweatheringto thissignalis now reducedto only 12

�
5 ppm.


